
A \A 













































It had to happen! 
Teletext for only $199 




And it’s complete to the last nut and bolt — 
including the deluxe two-tone brown case shown 
here PLUS our exclusive step-by-step 
construction manual! 

*Not all stations transmit Teletext. Stations in the 7 network (ie 
those taking Channel 7 news) do as well as ABC stations, and many 
others have some Teletext transmissions. Most stations transmit 
Teletext subtitles for deaf people. If in doubt, ring your local station. 


Unbelievable ... but true! 

Now you can save hundreds of dollars on the 
technological breakthrough of the decade: Teletext! 
Hundreds of pages of information — at your 
fingertips — that you haven’t had access to in the 
past: 

• Sport 

• News & Weather 

• Finance 

• Education 

• TAB details 

• Theatre programs 

• Even captions for the deaf ... 

• And much, much, much more! 

AND THE BEST PART OF ALL: 

IT’S FREE COMPLIMENTS OF YOUR 
LOCAL TELEVISION STATION!* 

At last, a low cost, easy-to-build kit that you 
can use with your VCR to give sharp, clear 
Teletext pictures on any TV set. 

0 

Don’t pay $500-$700 for a 
Teletext decoder ... or even 
$ 1000-$ 1200 for a new 
‘Teletext’ TV: build it yourself only . 

See centre section for address details. 
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If you can’t afford 
the big bickies for a 
10-20MHz CRO 
why not build the 
unit on this month’s 
cover. The specifica¬ 
tions may be quite 
modest but so is the 
price. Inset shows 
our new Thermocou¬ 
ple Probe which 
measures tem¬ 
peratures from 
— I7°C to 350°C. 




AM stereo is now broadcast in 
Australia. This add-on decoder 
works with the Motorola system. 
We show you how to build it and 
how to add it to your tuner (see 
page 34). 

What’s coming 

Next month , we intend to 
describe a sound effects circuit 
for model trains, a couple of 
general purpose audio amplifier 
modules and a versatile elec¬ 
tronic crossover circuit (see also 
page 77) 

Temperature probe 
for DMMs 


Stereo decoder 
for AM tuners 


This handy temperature probe 
plugs directly into your digital 
multimeter and can measure 
temperatures from —17°C to 
+350C. Construction begins on 
page 52. 
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We visit IBM's Wangaratta factory 
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has his say 
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Challenger 
computer reviewed 



DSE’s Challenger is one of the least 
expensive computers to claim com¬ 
patibility with the IBM PC. It comes 
complete with DOS, full Basic A, 
and the “Perfect” series of word pro¬ 
cessing spreadsheet and database 


management programs. 
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ELECTRONICS PTY LTD. (inc. in msw) 

339 Pacific Highway. South Melbourne, 3205. 
Crows Nest, NSW Australia, 2065 Telephone: (03) 699 8433 

Telephone: (02) 9221722 


N o matter whether you need Integrated Circuits, Hybrids, Transistors, Power 

Semiconductors, Power Modules, or Opto Semiconductors, the place to look is 
right here. We’ve got them all. 

Integrated Circuits include Memories, Single Chip Microcomputers Microprocessors and LSIs for 
peripheral circuits. Standard Logic ICs, and a whole range of Special Purpose ICs for tape, radio, 
television, timing, calculating and other applications. The more popular types are stocked, in depth, 
in Australia. 

When it comes to Hybrids, we can supply a comprehensive line-up of Mobile Communication types 
and specialist devices for both consumer and industrial applications. 

Transistors and Diodes are easy to order, too. We offer a wide choice from small signal transistors 
up to Ga As FETs for Microwave Band use. 

Under the general heading of Power Semiconductors and Power Modules we have rectifier diodes, 
thyristors, triacs, high power transistors, power modules, trigger devices, thermal thyristors, pnpn 
switches and solid state relays. 

Opto Semiconductors include lasers, high radiance LEDs and avalanche photo diodes. 

All of our semiconductors are clearly outlined in one easy to read book. And it’s easy to 
obtain . . . just give us a call and we’ll put one in your hand. 
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Editorial 
Viewpoint 

The attractions of Amateur Radio 

This month we are featuring the first of a two part series on amateur radio. 
These articles had been planned for quite some time so it is with considerable 
satisfaction that we see them in print. 

The reason we were so keen is that amateur radio represents an important 
branch of the electronics hobby. Not only has it led many people to a satisfying 
career but it has also provided an important national resource in times of war and 
emergency. Most people have heard of the crucial services provided by amateurs 
in times of flood and bushfires. Anything which can be done to encourage the 
growth of this communications capability will be for the good of the community 
at large. 

But there is another reason why we are interested in the growth of amateur 
radio. It is painfully obvious that the general populace is in love with the products 
of the latest technology. Whether it is the latest hifi VCR, compact disc player or 
other what-not, the Australian public loves it. As an example of this, Australia 
has one of the highest market penetrations for VCRs in the world. 

Unfortunately, while this new technology becomes ever more dominant in our 
lives, the proportion of the population who actually understand how the 
technology works is becoming smaller and smaller. Amateur radio operators, on 
the other hand, have an express interest in understanding and developing the 
technology they have access to. 

Yet another reason for promoting the growth of amateur radio is that this 
hobby is aimed at fostering communication between people, whether they are 
within the same suburb or on the other side of the world. That is an extremely 
important aim because many Australians are quite poor at communicating with 
each other. This is in direct contrast with other electronics activities, particularly 
those involving computers, which seem to encourage the introverted person to 
become even more so. 

Too many hifi brands and models 

Anyone walking into a hifi store these days is confronted with a bewildering 
array of equipment. There are literally hundreds of different models of 
turntables, amplifiers, receivers and loudspeakers. Even compact disc players are 
available in several dozen different models. 

The problem with this vast plethora of equipment is that most of it is 
unnecessary and merely confusing to the consumer. Most of the model 
differentiations in a given brand range are often artificial. The differences 
amount to perhaps another knob or two, a slightly different display or perhaps a 
slight increase in power which is of no audible importance. 

The large Japanese companies are mostly to blame for this state of affairs. 
While some marketing people may celebrate the fact that the consumer has a 
very wide range to choose from, the fact is that the Japanese companies have far 
too much production capacity and are seeking to use it to the full by producing 
many diverse models. It is time to call a halt. 

These Japanese companies should realise that automated plants or not, it still 
costs more to make, deliver and store a wide range of equipment than a more 
limited range. Certainly the retailers can vouch for the fact that it costs more to 
stock a wide range. 

Perhaps the initiative lies with the retailers. If they make the decision to stock a 
smaller range of equipment they will be helping themselves and their customers. 

Leo Simpson 
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SENSATIONAL! 

WCOST RECORD 
PLAYER KIT 

ETI September 1984 (ETI 442) 

he lowest price TRUE Hi FI system that we have 
mil Around 20 WRMSperchannel with separate 
eble, Balance and volume controls. Around 20 w 


SPECIAL LOW COST HI FI SPEAKERS 

TO SUIT - 6" woofer/midrange unit with curvelinear 
cone. Ideal for the ETI 442 amp project! (The voice coil 


SPECIAL PACKAGE 
DEAL'QFFER 


ONLY 16.95 EACH!! 

II FI TWEETER to suit (no x’over requirt 


I 
I 

Make further savings rf you buy the lot. | 

ETI 442 AMP KIT KE-4683 ....$59.95 I 

BELT DRIVE T/TAA-02900.... $29.95 I 
2x6” SPEAKERS AS-3011 ... $13 90 I 
2xTWEETERS CT-1910 . ^19 90| 


AS THIS FANTASTIC HIT 

ONLY $ 59.95 


•OR ( 

E-4883 



•Sfiaa 


TOTAL $123.70 
SPECIAL INTRODUCTORY PACKAGE 1 

ONLY 199.50 ! 

FOR ALL OF THE ABOVE!! | 

HEY! THAT’S NEARLY A 20%' 
SAHJN.0IL _J 


IAL HI FI BELT DRIVE TURNTABLE to 

used in the original ETI article - (see details of 
in our other ads in this magazine) 

1-0290 Cat. AA-0300 

ONLY 529.95 3 0W + 30W 

STEREO 
PREAMPLIFIER 

k Fully built and tested ★ Separate Bass, 
Treble, Balance and Volume controls ★ Less 
than 0.1% distortion ★ Mic, Phono and Aux 
inputs (line) k Power supply components on 
board. 

Back at last! No hassle amplifiers. Just connect a 
transformer, speakers a signal and you’re away! 

sTAOovtme value 

ONLY $34.95 

200mCd LEDs Cat ZD-1790 
; ea (1 -9) C0$ ea 10 or more 

. ^ _ _ 78mA Solar Cell Cat ZM-9004 

lazing project! Display your house number AT 25 ea (1 -9) *o qc ea 10 or more 

ONLY $g.g 5 each 
PCB to suit Cat EE-7085 $4.95 

Ref: EA September 1984 



1 NEW- Ref: EA September 1984 

HALL EFFECT SWITCH 
VANE INTERRUPTED 

It you have a car that won't take the Jaycar KJ-6655 Hall 
Effect Kit (i.e. an Australian six or V8) this could be for 
you! It is the SIEMENS (German) made Hall Switch. It 
will operate from -30 to +130°C. Asimple soft iron vane 
cut with appropriate slots will commutate the unit. 
Cat HK-2101 


SI9.95 


PCB to suit 84T19 $3.45 


. LAR-POWERED 
USE NUMBER SIGN 


I electric power source is required. The unit 
jes itself from the sun during the day and dis- 
night. Because each house number and 


IANSISTOR 

ASSISTED 


Latest version of this fantastically popular kit! The Jaycar kit 
comes COMPLETE down to the plastic TO-3 transistor 

original EA unit. 

Beware of flimsy kits that use sheetmetal boxes! 

This kit is designed to be used with contact breaker points, if 
you want Hall-Effect breakerless option may we suggest the 
KA-1505 version of this kit shown elsewhere on this page. 
Cat KA-1506 


ANSISTOR ASSISTED 
(JITION HALL-EFFECT 
| “BREAKERLESS” 
pRSiON $36.95 

REF: EA DECEMBER 1983 
is virtually identical to the KA-1506 except that it 

S the interfa™ AlActrnnirft f nr tho K.I-fifi.RS Hall- 

riggerhea 
[■1505 

battery powered,this electric fence 
is both inexpensive and versatile. It 
_ prove an adequate deterrent to all manner 
estock. Additionally, its operation conforms 
e relevant clauses of Australian standard 
. (Kit does not include automotive ignition 
which is required). . _ _ _ _ 

$15.00 



I *# 

ONLY $89.50 
DUAL TRACKING ±22 V 

power supply 



CM. KA-1410 

- _. _ __. ___ _ _ Ref: EA March 1982 

This versatile dual polarity (dual tracking) power supply kit can provide up 
to ± 22 volts at up to 2 amps. In addition the supply features a fixed +5V at 
0.9A output. The supply is completely protected against short circuits, 
overloads and thermal runaway.The kit comes complete with case.meter 
and front panel. 

3-50V/5 AMP VARIABLE <| aq 

POWER SUPPLY RefEAMay/Jur 

A brand new efficient design provides regulated high power. It 
features state-of-the-art switchmode techniques, dual meters 
and continuous adjustment. All parts for the kit are provided 
including specified case, front panel and special meter scales. 

represents a massive saving over equivalent 
built units! ±12 V add-on kit (refer EA July 1983) 

Cat KA-1521 S 14.95 _ 

TOUCH LAMP DIMMER 

Ref: EA April 1983 <*. ka-isos $ 19.95 

You can turn lights on and off (AND DIM THEM!) with one 
touch! Uses high-tech Siemens IC Features attractive HPM 
wallplate (supplied). The Jaycar kit contains ALL the necessary 
components including the small contact spring. Watch out for 
similar priced kits that don’t. 

“- Cat. KA-1509 


§ § SEE OUR OTHER ADS FOR ADDRESS PANEL AND OTHER INFORMATION § §§§ §§§§§§ 
























Austek: 

Aussie microchip company 


A new Australian computer company 
which aims to compete with specialist US 
chip manufacturers has been officially 
launched in Adelaide, supported by the 
Commonwealth Scientific and Industrial 
Research Organisation (CSIRO). 


Austek Microsystems has a paid up 
capital of more than SUS6.6 million, 
with investments attracted from US, 
British and Australian companies 
interested in the development of 
microchip design in Australia. 

The first VLSI chip represented the 


culmination of an intensive three ye 
effort by a small design group, headed l 
Dr Craig Mudge. Computer aided desig 
(CAD) was used extensively throughoi 
the program. In fact, much of the group 
research was focused on tl 
development of software to streamlii 
the design process. The sophistical 
design system which emerged from th 
research, known as “SPRINT”, w 
enable subsequent chip designs to 1 
completed rapidly. 

SPRINT employs a hierarchic 
approach to design in which the conce 
is progressively subdivided. Eventual 
the design reaches a point whe 
problems are reduced to a level whi< 
can be comfortably managed by i 
individual. Designs representir 
solutions to these problems are store 
and then automatically assembled in 
an integrated chip design. 

Each VLSI chip is in fact a number 
specialised “sub-chips” which a 
designed individually by specialists, ai 
then linked to serve a unique functio 
Once a “sub-chip” has been developed 
what the designer considers an optimu 
state, its format can be stored on 
computer and then simply recalled 
serve as a component of another VL! 
chip. 

As a demonstration of the desig 
efficiency, the CSIRO group developed 
102,000 transistor demonstration chi 
The IC, a voice recognition devic 
represents a design investment of fit 
man years. This compares with 150 ma 
years invested by US designers 
producing a 68,000 transistc 
microprocessor chip. 


New FM and shortwave transmitters 


Two new ABC FM stations — one 
each in Victoria and Western Australia 
— opened on 1 May 1984. They bring to 
30 the number of stations in the ABC 
FM network, including seven in Victoria 
and five in Western Australia. 

ABC FM Western Victoria will serve 
the western district, including Hamilton, 
Coleraine, Casterton, Edenhope and 
surrounding areas. The transmitter is at 
Mt. Dundas, at the same site as the TV 
transmitters for ABWV-5A (ABC) and 
BTV 6/10. 

ABC FM Geraldton will serve 
Geraldton and surrounding areas. The 
transmitter is about 10km north-east of 
Geraldton (in the Moresby Ranges) at 
the same site as the TV transmitters for 
ABGW-6 (ABC) and GTW-11. It 
operates on 95.1MHz. 

A new high-power shortwave 
transmitter at Carnarvon in Western 
Australia came on stream on Sunday 6th 


May and will give Radio Australia an 
additional broadcasting voice in its 
primary reception areas. 

The 300kW transmitter is the second 
high-power facility at the Carnarvon 
transmitting station (the other is of 


No bytes, comrade? 

The United States, its 13 NATO 
allies and Japan have jointly agreed to 
impose broad, new export controls on 
the sale of small computers and 
sophisticated telephone equipment to 
Soviet bloc countries, according to 
Western diplomats. 

The accord expands the existing 
NATO embargo on the sale of large, 
sophisticated computers to include 
smaller models that could have 
military applications. 


250kW). There is also a medium-pow< 
transmitter of lOOkW. 

The $1.7 million transmitter will carr 
Radio Australia programs deep into Asi 
and the Indian sub-continent. It wi 
broadcast 24 hours a day, seven days 
week in several languages: Englisl 
standard Chinese and Cantonest 
Vietnamese, Thai and French. 


This implies that many of the more j 
expensive personal computers now 
available at retail outlets in the j 
United States will be subject to 
NATO export controls in future. 

The agreement completes the first 
major updating of Western 
restrictions on the sale of computers 
to Eastern Europe and China since 
the present computer embargo list 
was drawn up in 1976. Since that 
time, many important developments 
have occured — particularly in the 
field of personal computers. 
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60,000 telephone lines to Melbourne 



Copper cables are out—optical fibres are in! follow generally the path of the existing 

coaxial system. 

Where practicable, existing above 
ground repeater stations will be used for 
the new cable but, because repeaters are 
not needed as frequently as with the 
present coaxial cable, only every third 
repeater shelter will be used in the new 
system. The optical fibre cable will 
contain 30 fibres giving it 60,000 voice 
channels or a combination of voice, data 
and television traffic at the one time. The 
present coaxial cable provides facilities 
for only 9,000 voice channels. 


Telecom and AWA have announced 
the introduction of optical fibre 
technology to the Australian telephone 
system. Optical fibres manufactured by 
AWA will form part of new 
telecommunications links for much of 
the future communications between the 
nation’s exchanges, and current 
commerical and domestic telephone 
users. 

The first commerical installation of 
AWA optical fibres has been made 
between the Telecom radio tower in the 
Sydney suburb of Waverley and a central 
trunk exchange at Haymarket, a 
distance of some 7 kilometres. Fibres in 
this cable have been spliced and the 
initial system was to be fully operational 
by the end of July. Each individual fibre 
will be capable of carrying digital traffic 
at 140Mbits/s, corresponding to 1920 
individual telephone channels. 

The optical fibres are manufactured 
by AWA at its North Ryde facility in 
Sydney. At this plant AWA has been 
active in the optical fibre communica¬ 
tions field for a long time, having 
initiated local research and development 
in 1972. 

Currently, the company is increasing 
its optical fibre manufacturing capacity 
to meet the demands initiated by 
Telecom and other organisations, 
including railway and electricity 
authorities. 

.Optical fibres for the Waverley — 
Haymarket link have attenuation of 2.8 
decibels per kilometre at 850 nanometres 
and a bandwidth in excess of 600MHz. 

On a longer term basis, Telecom 
has announced that planning is well 
advanced for an optical fibre 
telecommunications cable to be laid 


between Melbourne and Sydney during 
the next two years, providing up to an 
additional 60,000 voice channels. It is 
intended that the new cable be ready 
for service by January 1988 — 
Australia’s Bicentennial Anniversary. 

The project is expected to cost more 
than $40 million, It will be a digital 
system and will complement the present 
broadband systems operating between 
the two cities. Survey parties have begun 
working along the route which would 


Trial satellite link for Antarctic base 


A satellite communications earth 
station was set up at Mawson recently to 
assess the potential of satellite 
communications to meet future needs. 

An investigation by the Antarctic 
Division has shown that existing 
communications’ networks between 
Australia and Antarctica are inadequate 
and unreliable. 

At present, communications between 
Australia, her Antarctic stations and 
expedition ships at sea, use high 
frequency radio links. These provide the 
sole means of communication, and are 
often severely affected by disturbances in 


the Earth’s ionosphere. 

According to Antarctic Division 
communications engineer, Sjoerd 
Jongens, satellite communications 
provide the greatest potential for 
improving Antarctic communications. 

In order to evaluate satellite 
communications, the Antarctic Division 
has decided to purchase an Inmarsat 
ground station. 

The Inmarsat system has three 
satellites in geostationary orbit 36,000km 
above the equator over the Atlantic, 
Indian and Pacific Oceans. 

Mawson will use the Indian Ocean 
satellite, which will be some 13° above 


the horizon almost due north of the 
station. 

This satellite’s control stations are at 
Eik in Norway and Yamaguchi in 
southern Japan. Communications traffic 
from Mawson will travel to the satellite, 
down to the Japanese station, then to 
Australia via either an undersea cable, or 
the Intelsat satellite system to a ground 
station in Ceduna, South Australia. 

Inmarsat stations are small and 
compact, being designed primarily for 
use on ships. The international Inmarsat 
council has given permission for what is 
normally a ship based system to be used 
at Mawson for the trials. 
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News Highlights 

Data storage on 
compact disc 

The Compact Disc, widely accepted as 
a music carrier of the highest quality, 
may well acquire another, completely 
different function: that of storage 
medium for computer data and 
programs. 

This will be made possible by the “CD- 
ROM” where information is 
permanently stored so that it can be 
read out whenever required. The very 
large storage capacity of a CD-ROM disc 
— equivalent to around 150,000 


document pages, for example — and its 
ability to be duplicated relatively 
cheaply, make it an ideal carrier for large 
volumes of information such as 
encyclopaedias. 

This information will be read out from 
the disc by a special form of Compact 
Disc player connected to a home 
computer. 

A further advantage of Compact Disc 
for this application is the disc’s high 
degree of resistance to wear and 
accidental damage. The stored data is 
therefore very secure. 

Under the continuing CD-ROM 
development program Philips has 
recently concluded an agreement with 
Sony about the format under which data 
will be stored. 



Destroyer simulator for RAN 


Major sections of a computerised 
bridge simulator, which enables Royal 
Australian Navy officers to control a 
destroyer without stepping off dry 
land, have been successfully designed, 
assembled, and tested by Computer 
Sciences of Australia Pty Ltd, (CSA) 
of St Leonards, NSW. 

The equipment is now being 
installed by CSA at HM AS Watson in 
Sydney and is expected to be ready for 
use by the RAN in April next year 

Using the simulator, junior officers 
will be taught to control a destroyer in 
completely realistic conditions 
without the cost and danger 
associated with taking a ship to sea. 
Computer generated scenery may be 
of a rough sea, of a harbour, or of a 
foggy day with extremely poor 
visibility and the bridge is made to roll 
and vibrate in keeping with the 
conditions. 


The computer system monitors the 
instruments on the bridge such as the 
wheel, the speed indicator, engine 
controls, and the compass. It then 
relays the information to another 
computer which makes the simulated 
destroyer react in exactly the same 
way it would if it were at sea. 

By medium of a computer 
controlled hydraulic motion base, 
which is also fitted with a vibration 
motor and pads, the bridge will 
physically react to extreme situations 
such as those caused by incorrect 
commands to propulsion and steering 
systems or by faulty navigation 
leading to running the ship aground. 

The simulator is extremely flexible 
in that all types of Australian 
destroyers (destroyer escort, guided 
missile destroyer and frigate) can be 
simulated. 


Business briefs 

Fairchild Australia Pty Ltd will 
be giving a seminar on Charge 
Coupled Devices (CCD) at the 
EASA exhibition in Adelaide on 
Oct. 17th 1984. The seminar will be 
given by Mr Don Lake who is the 
Marketing Manager of Fairchild 
CCD Imaging Division in Palo Alto, 
California. 

Mr Lake, who holds a BSEE and 
a Masters, has spent 20 years 
performing LSI and VLSI research 
and development. Recently he has 
been working on VLSI 
implementation of image acquisition 
and image processing. 

The seminar will give an 
introduction to CCD technology, 
and cover the following subjects: (1) 
introduction to CCD technology; (2) 
linear image sensors; (3) monolithic 
colour linear sensors; (4) area image 
sensors; (5) advantages of CCD 
technology for image acquisition; (6) 
using cameras rather than imagers; 
(7) using imagers rather than 
cameras; (8) camera construction; (9) 
applications of line scan cameras; 
(10) applications of matrix cameras. 

Those wishing to attend the 
seminar or anyone who would like 
more information should contact 
Mr Robert Ross at Fairchild 
Australia, Melbourne, on (03) 
877 5444 or Mr Robert Crabbe at 
Protronics, Adelaide, on (08) 
2123111. 

Labtam International Pty Ltd is 

presently negotiating with an 
economic and trade delegation from 
the People’s Republic of China. 

Negotiations included the intial 
development of technology to 
computerise weighing systems for 
conveyor process line manufacture 
in the Anhui Province. 

The SA1.68M initial project is 
scheduled to commence within the 
next two months at Labtam’s 
Braeside plant. 

The Australian School of 
Electronics has moved to 116-120 
Hawthorn Rd, Caulfield Nth, 
Melbourne 3161. The PO box and 
phone number are unchanged. 

Promark Electronics recently 
signed a distribution agreement with 
Varitronic Limited for the 
marketing of liquid crystal displays 
and intelligent dot matrix modules. 

Promark has also concluded an 
agreement with Tideland Energy 
Pty Ltd to distribute the extensive 
range of solar electric panels and 
modules made in Australia by 
Tideland. 
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at the 

leading edge 

ELECTROLUMINESCENT DISPLAYS SET TO CHALLENGE CRTS 

A long awaited lightweight, bright, flat screen display is now in 
volume production at Sharp Corporation. Four units make up a 
series of various sized low voltage, high resolution readouts the 
largest of which will display 25 lines of 80 characters on a 640 x 
200 dot matrix. 

Graphics and alpha-numeric interfaces are also provided by Sharp. 

EL Displays are suited to portable, airborne, industrial and 
medical applications where high visibility, low voltage and 
ruggedness are paramount. 

IBM -XT COMPATIBLE HARD DISK CONTROLLER 

Targetted at Big Blues’ offspring and their workalikes Western 
Digitals’ WD 1002-WX2 ushers in yet another series of board level 
controllers. Designed to plug straight into the expansion slots of the 
IBM®-XT and the PC the WX2 may be tailored to work with other 
host processors. 

Software drivers reside in PROM offering a high degree of 
flexibility to systems integrators. 

Dp to two ST506 interface standard drives may be daisy chained 
via the on board 34 way connector. 

WANGTEK STREAMING TAPE DRIVES BACK UP 60MBYTE 

As 514" Winchesters push their capacities over the 100 Mbyte 
mark effective and rapid archiving becomes absolutely essential. 

Wangtek Series 5000 drives condense the capabilities of a 20 to 60 
Mbyte streaming 14" cartridge tape drive into the same space as a 
half height mini-floppy disk drive. Control electronics to QIC-02/24 
standard may be mounted separately or in a full height configuration 
which matches the full height 514" Vertex drives in the 50 Mbyte 
and up class. 

daneva australia pty ltd 

66 Bay Rd, Sandringham Vic. 3191 
RO. Box 114, Sandringham, Vic. 3191 
Telephone 598-5622. Telex: AA34439 

Sydney: E&M Electronics (02) 51-5880 

Adelaide: DC Electronics (08) 223-6946 «. ibm is a Htuts i tutu i kmuemama 

Brisbane: Bailee (07) 369-5900 06 INTERNATIONAL BUSINESS MACHINES 


daneva 
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\ over 48 months j 


Panasonic 120 CPS 
Dot Matrix Printer 






See insert 
for store addresses 


Compact, high performance unit - quality printing 
in various formats, including proportional spacing 
& graphics. A sturdy no-nonsense printer that will 
work hard all day, every day. 

Recommended Retail was $975 


Save $380. Our price |' $2»- 

FANTASTIC OFFER! 

2 Disks for the price of one 
from XIDEX! (514" Floppies) 

See coupon in most computer 
magazines plus EA & ETI. Don’t miss out. 

Last chance- 
closes 31st October. 


IN THIS 
CORNERJHE 
ONE AND ONLY 


Dick Smith Electronics Pty Ltd 





















Save $$$ on 
professional quality 
security! 

Homes... offices... factories... now you too can have a fully professional 
quality security system at a fraction of the price you’d expect. Yes: a multi 
sector, multi function alarm system as used in banks, offices, warehouses, 
stores, etc. can be yours with the all-new 

DICK SMITH ELECTRONICS 

Security Centre 


• Window shows all. 
sector status by LED 

indicators: you can tell at 
a glance what’s 
happening where! 

• Sector sensing is anti¬ 
tamper ‘resistive’ type — 
if any sector is bridged or 
cut, the alarm will be 
activated. 
• Inbuilt mains power 
supply with provision for 
either dry or rechargable 
back-up battery. 

• Uses virtually any 
standard N/O or N/C 

sensors — (reed 
switches, pressure mats, 
microwave detectors, trip 
wires, etc.etc.)... huge 
range available from us 
and elsewhere. 



Alarm circuitry is 
housed in high quality 
steel case fitted with 
anti-tamper switches. 

• Very latest alarm 
circuitry featuring six 
individually controlled 
sectors, each capable of 
instant or delayed alarm 
or complete isolation. 

• Instantaneous 

fire/panic circuit inbuilt, 
along with testing 
facilities and entry, exit 
and alarm delay 
adjustments. 

’• Twin lock system — 
security keys control 
both on/off and access to 
system. 


All this for only $ 239 

e have a full range of sensors, bells, sirens, Jm 


Cat L-5100 


Yes! Wet 

batteries, cables, etc. to complete your system 
to truly professional standards. f 


EXCLUSIVE 

Especially written 16 page instal¬ 
lation/instruction manual: any 
handyman could install this sys¬ 
tem — and you’ll know you’ve 
saved hundreds of dollars doing 
it yourself! 


See insert for store addresses 



or from $25 deposit and 
$2.54 weekly over 36 months 
through Custom 
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Letters to 
the editor 


for university entry. 

I concur fully with your remarks an 
am very proud to proclaim myself 
humble hobbyist. At least I take the tim 
to find out what’s “under th 
bonnet” 

Name and address supplie 
but withheld by reques 


Applause for 
August editorial 

I must applaud your August editorial 
and its reflections on a tertiary system 
that produces catalog engineers. 

As an electronics hobbyist, I have 
built many of your audio projects — not 
from kits, but by etching my own boards 
and collecting components individually. I 
have also completed your Dream 
computer. All my projects worked — not 
always at switch-on, but eventually after 
close scrutiny of my work and assistance 
from other hobbyists. 

In my occupation, I meet many 
engineers, all of whom are paid under the 
relevant award. Take two young 
engineers who work in my office. When 
I was having teething trouble with the 
Dream and suspected a fouled address or 
data line to the 2708 EPROM, I sought 
assistance from one of them. 

His reply really set me back — “I have 
never heard of that device but you 
should be able to find the manufacturer’s 
data”. Further, he had no idea as to what 
symptoms could be expected from a 
corrupted line. 


I decided to do a little survey on the 
three young engineers employed in my 
division. Result: none of them owned a 
soldering iron and only one of them had 
ever built any electronic device (your 
transistor ignition). This did not work 
and was subsequently discarded without 
any attempt at troubleshooting. 

Later, my company purchased a robot 
to apply material in a production process. 
One of the engineers was put in charge of 
the project for its first trial. I heard on 
the grapevine that this machine was 
throwing material in all directions, 
supposedly due to a problem with the 
program. 

Knowing that the machine held its 
program in EPROM, I approached one 
of the engineers concerned to enquire 
about the type of microprocessor used. 
He replied “I don’t know anything about 
the guts of the thing but I do know the 
representative’s phone number. He 
comes and changes the boards when we 
have a problem”. 

Such is the interest and motivation of 
the electronics engineers in my industry. 
I sometimes wonder if they would have 
degrees in animal husbandry if that had 
been fashionable at the time they applied 


Hard sell and 
emotional innuendo 

Welcome to the world of “hard sell 
and emotional innuendo. Your editori; 
in the August issue would lead one t 
believe that the circulation of you 
publication is on the decline and that yo 
are attempting to drum up more sale 
from engineers who want to keep abreas 
of modem technology. The questio 
remains — “who the hell do you thin 
you are?” 

How dare you suggest that a 
engineer who does not read you 
publication regularly and does not knot 
how a superheterodyne receiver works i 
not worthy of his title? You obvious! 
have no idea of what it means to be ai 
engineer. 

In the four years that it takes t( 
obtain an engineering degree (electrica 
or electronic) an astounding number o 
topics and subjects must be learnt, and ii 
most cases an examination in eacl 
subject must be passed. The basic idea i 
not to memorise everything but to gaii 
an understanding which will then aid th< 


Five million 
Betacords 

I read with concern your editorial 
comment titled “VHS has won the battle 
against Beta” in the July issue of 
Electronics Australia. 

When three of Japan’s largest 
manufacturers of domestic electronics 
are producing and marketing Beta 
format video cassette recorders, I am 
amazed at such an irresponsible and ill- 
informed comment. Sanyo Japan has 
recently produced its 5 millionth 
Betacord video cassette recorder and is to 
release its Beta Hifi machines. 

I am equally amazed at your 
presumptuous comment in light of the 
fact that Sanyo has (and is spending) 
thousands of dollars on promotional 
activity for Beta format machines — 
surely this cannot be interpreted as 
“giving up the race”? 

Sanyo has, and will continue to 
promote Beta format machines, as we 
firmly believe there will always be a 


market for a superior format of video 
cassette recorders and equipment, 
including the revolutionary Betamovie 
which has also been aggressively 
promoted. 

In the United States, general 
consensus within the industry confirms 
Bata’s share of over 40 percent. This 
remarkable resurgence has been ascribed 
to intense public interest in products 
such as Betamovie and Beta Hifi. 

In Japan, the latest reports indicate 
Beta currently has a 50 percent share 
with some volume outlets reporting Beta 
sales as high as 55 percent. 

Our commitment to Beta is also 
reflected in the continuous release of 
new models, including our two most 
recent releases — the VTC-M20 and 
VTC-M30. 

Sanyo does not recognise any 
“victory” by the VHS format. Simply 
because Beta machines have been made 
available to the public at an attractive 
price is no reason to make any incorrect 
and misleading assumptions. The fact is, 
Sanyo and other Beta manufacturers 


have brought the enjoyment of supe 
video entertainment within the read 
people with limited budgets. We 
continue to do so. 

Your misinformed comments 
cause concern to those people who c 
or are intending to purchase a Beta vi 
cassette recorder. If you wish 
maintain the credibility of what has b 
a respected publication, I suggest ; 
pass on the correct information to y 
readers as a matter of urgency. 

Mitch Law 
Australian Marketing Mana{ 
Sanyo Australia Pty I 
• We do not consider our commt 
misinformed or irresponsible. Nor do 
agree with your figures on Beta's mat 
penetration in Japan. Our informal 
indicates that is closer to 30%. (Ed.) 

Beta sales increase 
in Japan, USA 

I am writing in reply to your edito 
in the June EA issue concerning V 
versus Beta. Being the owner ol 
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working engineer to make intelligent 
decisions, or to know enough about 
various subjects to make it possible to 
design a circuit/motor/device/control 
system/etc by referring to textbooks and 
data books. The graduate engineer 
begins to specialise and focus on a 
certain field of engineering once he 
begins to work in that field. 

The only engineer who will know how 
a superheterodyne receiver works will be 
one who either works in the field of radio 
communications or who has a hobby 
which would lead him to find out. 
Furthermore, knowing how a 
superheterodyne receiver works has 
absolutely nothing to do with one’s 
competence as an engineer unless one’s 
particular field of work requires such 
knowledge. 

It also appears that you have a rather 
inflated opinion of your publication. You 
claim that anyone who has been a 
regular reader of your publication over 
the last few years would have little 
difficulty in answering the five questions. 
This is simply not the case. I asked a 
recently graduated Chemical Engineer 
(ie, obviously reasonably intelligent), 
who has a strong interest in electronics 
and who also buys and reads Electronics 
Australia every month, if he could have 
answered the questions. By your criteria 
it turned out that he is incompetent and 
not worthy of his title (fortunately I was 
able to dissuade him from tearing up his 
worthless degree). I also doubt the value 
of your publication as a guide to the 


latest technology as it relates to 
engineering. I don’t call a “Guitar 
Sustainer” or an “Ultrasonic Movement 
Detector” the latest technology. 

Perhaps you should consult with the 
CIA and ask them to keep a list of all 
practising engineers who don’t read 
Electronics Australia and to circulate it 
to all prospective employers, and perhaps 
you, dear editor, should get sunglasses 
and a corn-cob pipe and walk around 
saying “better read than not read” and 
paint ugly emotional pictures of what the 
world would be like if nobody read 
Electronics Australia. 

I should mention that one good thing 
has come from your editorial. It 
prompted me to ask myself, “why do I 
buy this magazine?”. Upon analysing it 
more closely I realised that I’m not really 
interested in VCRs or television or radio, 
so I couldn’t answer the question. 
Basically what I’m saying is that your 
circulation has just dropped by one and 
you can put me at the top of your CIA 
list. If you like, you can have the name of 
my employer and let him know, but I’m 
quite sure that he is satisfied with my 
level of competence. 

Holger Lubotzki, 
Semaphore South, SA. 

PS. The next time I see one of my old 
university lecturers I must ask him to 
consider making Electronics Australia a 
compulsory part of the curriculum for 
electrical and electronic engineering 
courses. 


Computer club 

I am attempting to form a 
Victorian Wizzard users’ group of 
owners of Dick Smith Wizzard and 
Funvision computers. Members will 
receive a newsletter (Wizzdom). I 
intend to hold a meeting in early 
September. 

I can be contacted at home by 
phone or letter as shown below. 

Barry L. Klein, 
24 Russell Street, 
Bulleen, Vic 3105. 
(03) 850 7275 ah. 


Engineers should 
read editorial 

Thank you for an excellent Editorial 
in the August issue. Although I am sub¬ 
professional, I think that your article 
should be compulsory reading for many 
of our “engineers”, for many of them are 
as you so aptly described in the article. A 
shame, but a fact of life! 

Please thank Mr Williams for his 
review on the Brother EP-44. I had 
bought during July, just before EA hit 
the streets. However, I am quite happy 
with the EP-44, as it makes a very quiet 
terminal. I have been reading the 
magazine since back when it was still 
known as R, T&H. Keep up the good 
work. 

C.D. Reynolds, 
Paddington, NSW. 


Betamax machine I have also read 
statements from the manufacturers 
saying they will not be stopping 
production of these machines. 

I have enclosed a cutting from the 
“Sydney Morning Herald” supplement, 
“The Guide”, June 25, 1984, as per sales 
increase in Beta video players, in Japan 
and the USA. 

In conclusion, I know of some people 
who have bought Beta machines as a 
second unit to their VHS players. 

Name and address supplied 
but withheld by request. 

Beta: around for 
some time yet 

Why has Leo Simpson made such a 
fuss about the so-called “demise” of the 
Beta format? Was there the same fuss 
made when several other video formats 
disappeared, for example, Akai, Philips, 
Technicolor, etc? Are there other forces 
behind these outlandish statements? 

The facts are that both Beta and VHS 


formats will be around for a long time to 
come. It would have been far easier if 
there had been the one '/ 2 -inch format; 
as with the 3 A-inch and 1-inch 
commercial video systems developed by 
Sony. 

As everybody knows, the sound of 
!4-inch format video is mediocre. Sony 
developed a hifi sound system as well as 
the standard sound track. Because of 
Sony’s hi-tech development in this field, 
VHS manufacturers were forced to 
follow. In Australia both formats will 
have hifi sound and stereo tuners which 
will be released simultaneously. 

The mono models obviously cannot 
compete with the new systems and 
naturally have been discounted to sell 
quickly. Look at the present confusion 
regarding stereo sound in the VHS 
format. 

The so-called VHS explosion in sales is 
due to the proliferation of models. There 
are seven manufacturers of VHS video 
recorders distributed in Australia, but 
they cover over 20 popular brand names. 
This system of cloning does not apply to 


the seven Beta manufacturers who only 
produce their video brand names. 

Naturally, with more popular brand 
VHS models for public consumption, the 
video rental shops, which come and go 
due to economic circumstances, 
sometimes cannot carry both formats.^ 

Sony makes blank tape for all audio 
and video formats and has been making 
VHS tapes for almost two years. RCA 
previously only made VHS videotape but 
now makes Beta videotape because of 
customer demand. 

Given all things equal — monitor, 
video etc, “Blind Freddy" could see the 
difference between Beta and VHS. 

Gradually, the poor, confused public 
will wake up to the misleading 
information. If readers can’t rely on the 
impartiality of information in 
publications such as Electronics 
Australia what are they to do to gain the 
necessary knowledge for their electronic 
interests? 

C. Couglan, 
Burwood, NSW. 
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A typical piece of 
amateur commercial 
equipment. The Yaesu 
FT-757GX is a MF/HF 
transceiver covering all 
amateur bands from 1.8 
to 30MHz. The 
transmitter is rated at 
100W in SSB, CW, and 
FM, and the receiver 
gives continuous 
coverage. (Photo from 
Dick Smith Electronics.) 


Introduction to 


What is amateur radio and how does one set about 
becoming involved in it? This article sets out to 
answer these questions. If you nurse a secret 
longing to join the amateur ranks this might just be 
the catalyst to get you going. 


by PHILIP WATSON VK2ZPW 

Most readers will have some 
knowledge of amateur radio, at least in 
broad terms, but would undoubtedly be 
rather vague when it comes to precise 
details. So let’s see if we can fill in the 
gaps. 

The question, “what is amateur 
radio?” is almost as hard to answer as the 
“how long is a piece of string?” 
conundrum because it is many things to 
many people; each amateur has his own 
ideas as to what particular facet of the 
hobby appeals to him, and why. 

But there is also a lot of common 
ground, so let’s concentrate on that first. 
Fairly obviously, the basic incentive is 
simply to communicate, by radio, with 
other amateurs, whether they be on the 
other side of town, or on the other side of 
the world. Both can provide an equal 
amount of satisfaction when they 
succeed in spite of all the odds being 
against them. 

Perhaps it might help at this stage to 
look at the official definition of the 
“Amateur Service” as designated by the 
Department of Communications (DOC), 
the Federal Government department 
which issues amateur licences. They say, 
“ ‘Amateur Service’ means a service of 


self-training, intercommunication and 
technical investigations carried on by 
amateurs, that is, duly authorised 
persons interested in radio technique 
solely with a personal aim and without 
pecuniary interest.” 

In spite of the cold official jargon, that 
sums the situation up very effectively. 
The terms “self-training”, “technical 
investigations” and “radio technique” 
give a good idea of how the authorities 
view the amateur scene. 

How it started 

Some of the history of the amateur 
service may also help set the scene. It all 
started in the very early days of radio- 
when few, if any, regulations existed. 
This was in the early 1900s, in the days 
of spark transmitters, crystal detectors, 
and coherers. It was more or less open 
slather and hobbyists were quick to 
embrace the new science, first with 
home-made receivers with which they 
listened to the Morse code signals from 
ships, and then transmitters with which 
they could communicate with the ships 
and other enthusiasts. 

With more and more professional use 
of radio by ships, the armed forces, and 


commercial telegraph companies, 
competition for space in the spectrum 
became acute. Chaos threatened until 
governments realised the need for 
appropriate regulations. And, as can be 
imagined, amateurs were at the bottom 
of the priority list. 

But they weren’t wiped out 
completely. Most countries recognised 
that would-be experimenters had a 
legitimate need for some spectrum space 
in which to pursue their their hobby and, 
hopefully, contribute something to the 
new science. So they were permitted to 
continue, but with quite severe 
restrictions on power, frequencies, etc, 
aimed at avoiding interference with 
professional services. 

This was the situation up until World 
War I, when all amateur services were 
shut down. They were reinstated when 
hostilities ceased, though not 
immediately, and not without a struggle 
in some countries. The official attitude to 
radio technology in those days was that 
the long waves, around 600 metres 
(500kHz), and longer, were the only 
usable ones for long distance 
communication. Everything below 
(shorter than) 200 metres (1500kHz) was 
regarded as worthless. 

Thus it was that amateurs were 
relegated to this part of the spectrum, 
below 200 metres, on the basis that they 
wouldn’t do any harm there, but 
wouldn’t do any good either. It is now 
history that this move created one of the 
biggest upsets in professional theory in 
the history of radio. Amateurs quickly 
showed that they could do at least as well 
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Another, rather more elaborate, 
MF/HF transceiver, the Kenwood 
TS430S. Coverage from 1.8 to 
30MHz, continuous receiver 
coverage, transmitter power up to 
250W PEP (SSB), plus a host of 
operating features. (Photo from 
Trio-Ken wood (Aust) Pty Ltd.) 


mateur radio 


VK2BQK 

AM/ra* 



If you live in the Sydney area and would like to see amateur radio in operation, pay a visit to the 
Museum of Applied Arts and Sciences, Mary Ann St, Ultimo, where station VK2BQK operates 
at weekends. A wide range of modern and historical amateur equipment is on display and 
operators, when present, can answer questions. 


as, and often a lot better than, the 
professionals with their long wave 
systems, and with only a fraction of the 
power. 

As the news spread the professionals 
were quick to jump on the band waggon, 
and moved down among the amateurs. 
Chaos threatened once more, until new 
agreements and regulations could be 


formulated. The result was the basis of 
the amateur spectrum allocations we 
have today. 

This arrangement is that the Amateur 
Service is allocated a tiny slice of 
working space at regular intervals 
throughout the radio spectrum. These 
allocations are often on a two-to-one 
basis, ie, each allocation is approximately 


twice the previous frequency. In other 
cases it may be nearer three-to-one. 

The broad reasoning behind this 
system is that it provides amateur bands 
at representative points right through the 
spectrum, each band encompassing a 
different technology, different hardware, 
and different propagation characteristics. 
So, regardless of what characteristics an 
amateur wishes to investigate, there is a 
place in the spectrum for him to do it (see 
accompanying list of amateur bands.) 

The amateur concept is truly 
international. All but a very few 
countries, mainly of the “third world” or 
“emerging” variety, embrace the 
amateur concept. The Amateur Service 
is recognised by the International 
Telecommunications Union (ITU), the 
international body which co-ordinates all 
aspects of international radio 
communication, mostly at professional 
level. 

Agreements reached at ITU 
conferences, held in Geneva every few 
years, are binding on the signatory 
countries, such as Australia, and each 
country’s administratory body, such as 
DOC, is charged with the job of seeing 
that these agreements are adhered to. 
For this reason, authorities such as DOC 
cannot make major changes to the 
regulations on their own initiative; they 
have to follow the international rules. 

The amateur licence 

As already implied, the would-be 
experimenter needs to hold an 
appropriate licence before he can operate 
on any of the amateur bands. The 
amateur licence is unique in many 
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Top Quality 5V4" Floppy Disk 
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1 Year 
Warranty 
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Introduction to amateur radio 



respects. For one thing it cannot be 
bought; it has to be earned. Licences for 
other services, such as radio and TV 
stations, mobile radio systems as used by 
public utilities, private companies, etc, 
are issued against the equipment, on the 
basis that it is type approved and suitable 
for use by unskilled persons, or under the 
supervision of qualified engineers. 

The issue of such licences is largely a 
matter of formality once the need for the 
particular service has been established. 
The amateur licence is issued only after 
the applicant has shown, by passing an 
examination, that he has the necessary 
technical and other qualifications. And it 
is issued to the individual, rather than 
the equipment. 

The reasoning here is that, once the 
applicant has shown that he has the 
necessary qualifications, he should be 
free to use any equipment he likes, 
provided only that it meets the broad 
requirements as set down for the 
amateur bands. The amateur can build 
his own equipment, modify or add to 
commercial equipment, use it with any 
kind of ancilliary devices such as 
antennas, microphones, tone generators 
etc. In short, he is free to experiment as 
he wishes, provided only that he works 
within the broad constraints of his 
licence. 

At one time, most countries issued 
only one amateur licence, and which 
covered all the privileges available in that 
country. In more recent years many 
countries, including Australia, have 
introduced a range of licences, each one 
conferring greater privileges than the one 
below it. 

Thus, the only amateur licence 
available in Australia until the 1950s was 
what is commonly referred to as the 
“Full Licence”. This involved a quite 
stiff technical exam, a regulations exam 
covering the rules under which amateur 
stations must operate, and a Morse code 
test, sending and receiving, at (then) 15 
words per minute. 

The Morse code test is one of the 
requirements laid down by the ITU, but 
individual authorities can set their own 
standards within reason. On this basis 
the Australian test was changed, first to 
12wpm and then to lOwpm, where it 
now stands. The maximum power (input 
to the final stage) allowed at that time 
was 25W, but has been progressively 
increased to 150W (400W PEP in the 
case of single sideband, or SSB.) 

In 1953 the Australian authorities 
created the “Limited Licence”. This 
abolished the Morse code test, but 
restricted the user to those amateur 
bands above 50MHz. This concession 
was on the basis that these frequencies 


were unlikely to be used internationally 
and therefore could be exempt from this 
requirement. The concession was, in 
itself, an ITU agreement, except that it 
specified only those bands above 
144MHz. 

In this respect the Australian 
authorities cheated a little, on the basis 
that Australia’s isolation would make it 
unlikely that international contacts 
could be made on 52MHz. In the event 
this proved to be wrong; under 
favourable conditions contacts are 
possible with New Zealand, Japan and 
Russia. On the other hand the ITU 
agreement was later modified to include 
50MHz. 

The Limited Licence allowed many 
more enthusiasts to become amateurs, 
particularly those with engineering and 
technical background but who, for 
various reasons, found the Morse test too 
big a hurdle. 

More recently still (1976) the 
authorities introduced the “Novice 
Licence”. This involves a lower standard 
technical exam, a standard regulations 
exam, and 5wpm Morse test. Holders of 
this licence are restricted to portions only 
of the 3.5 to 3.8MHz band (3.525 to 
3.625 MHz), the 21 to 21.45MHz band 
(21.125 to 21.2), and the 28 to 29.7MHz 
band (28.1 to 28.6). Power is restricted to 
10W (30W PEP). 

It is possible to upgrade from one 
licence to the next by sitting for the 
appropriate sections of the examination. 
Thus a limited licensee can upgrade to 
full status by taking the Morse test only. 
The novice would have to take both a 
new technical exam and Morse test. 

Amateur activities 

And what does amateur radio offer 
the enthusiast once he has obtained a 
licence? Or, putting it another way, what 
do amateurs do? Their most basic, and 
obvious, activity is simply to 


communicate with one another, but 
there is a good deal more to the amateur 
scene than that. 

Basically amateurs are experimenters 
and there is plenty of scope for 
experimentation. A whole range of 
communication modes are available, 
though not all of them on all bands. 
There is a choice of Morse code (CW), 
radio teletype (RTTY), phone using AM, 
SSB or FM, facsimile (transmission of 
still pictures), slow-scan TV, and 
conventional TV in either monochrome 
or colour. 

Each of these subjects is quite complex 
in its own way (yes, even the humble 
Morse transmission) and an amateur 
who decides to explore any one of them 
will find that there is tremendous 
amount to be learned. And, if he is of an 
inventive turn of mind, he may well 
develop circuits or techniques which will 
contribute significantly to the state of 
the art. 

But whether he does or not he will 
undoubtedly benefit from what he 
learns. In fact, this is one of the most 
significant things about amateur radio; it 
provides a most powerful incentive to 
study and learn. 

Further scope is provided by the 
various frequency bands available. No 
two are exactly the same in terms of 
propogation characteristics or the 
hardware needed to use them, and 
learning about this aspect alone is a 
significant challenge. At VHF and 
higher, particularly, the normally limited 
range is a challenge in itself, and some 
surprising records have been established 
by amateurs using simple equipment and 
a lot of patience. 

Expanding the scope still further there 
are large scale group projects. Typical 
examples are Moon bounce, terrestrial 
repeaters, and even satellite repeaters. 
(Yes, amateurs usually have at least one 
satellite of their own in orbit.) Which 


ELECTRONICS Australia, October, 1984 


17 





Introduction to amateur radio 


brings us to another aspect of amateur 
radio. Amateur radio as it is today could 
not exist if it was composed simply of 
individual amateurs. Some form of 
representative and controlling body is 
essential. 

Representative bodies 

Amateurs in most countries have such 
a body. In the US it is the American 
Radio Relay League (ARRL), in Britain 
it is the Radio Society of Great Britain 
(RSGB), in New Zealand the Association 
of Radio Transmitters (NZART) and in 
Australia it is the Wireless Institute of 
Australia (WIA). These bodies take care 
of and co-ordinate those aspects of 
amateur radio which are beyond the 
scope of individuals. (The WIA, 
incidently, is the oldest such association 
in the world, having been formed in 
1910.) 

In particular they act as a mouthpiece 
for all the country’s amateurs at both the 
local (DOC) and the international (ITU) 
level, protecting amateurs’ privileges as 
they stand and seeking, where possible, 
to improve them. The WIA is an 
Australia-wide body, with Divisions in 
each state. 

Further down the scale in the group 
activities are local clubs. These are 
usually affiliated with the WIA but 
otherwise operate as autonomous bodies. 
One of their major activities is the 
provision of terrestrial repeaters 
mentioned above. These, operate mainly 
in the two-metre band (144-148MHz), 
but there are some in the six-metre band 
(52-54MHz) and in the 70cm band 
(420-450MHz). Establishing such a 
repeater can involve a club in several 
thousand dollars expenditure, plus a lot 
of voluntary labour. 


Such repeaters are invariably located 
in elevated locations and greatly increase 
the range of communication, particularly 
from mobile and hand-held equipment. 
They are freely available to all amateurs, 
whether club members or not. At the 
time of writing there are some 10 
repeaters in the Sydney area, plus a swag 
in country areas such that a travelling 
amateur would seldom be out of touch 
with at least one. 


Another example of 
VHF equipment. 

This Yaesu FT-203R 
hand held unit 
weighs only 450g, 
covers 144 to 
148MHz on FM, 
and radiates 2.5W. 
The range of sets 
like this is quite 
surprising under line- 
of-sight conditions. 
(Photo from Dick 
Smith Electronics.) 



Satellite repeaters 

Satellite repeaters are a much bigger 
international, undertaking. An 
organisation called AMSAT, based ir 
the US, is the central body, wit! 
representative groups in the majoi 
countries. As a result of this joint effort 
11 satellites have been launched so far 
all carried free as “ballast” on NASA 
launch vehicles used to launcl 
commercial satellites. 

Not all these satellites were repeaters 
the early ones being simply beacons t< 
test feasibility. Some were lost when th< 
launch vehicle failed to put them it 
correct orbit or ran amok on take off anc 
had to be destroyed. On the other hand 
some remained aloft and working fo 
several years and provided invaluabli 
experience for amateurs in space ag< 
technology. 

Another group activity has a mor< 
serious role. Amateurs have alwayi 
responded in times of nationa 
emergency; floods, bushfires, tornadoes 
earthquakes, etc, when norma 
communications are usually disrupted 
In the past, amateurs have ofter 
provided the only communication link 
in the initial stages, one of the earl) 
examples being the Napier earthquake 
disaster in New Zealand in the 1930s. 

These days various professiona 
emergency services have their own radic 
systems but, even so, when real disastei 
strikes there are seldom enough circuits 
and amateurs can still help. To provide i 
co-ordinated group, ready trained b) 
means of numerous exercises, the WIA 
has created WICEN (Wirelesss Instituti 
Civil Emergency Network). It is ar 
Australia-wide organisation, but i: 
normally administered at group level 


Millions of metres of electronic wire and cable are just a phone 

call away. 



• ALARM & SECURITY 

• AUDIO 

• COAXIAL 

• COMMUNICATION 

• COMPUTER 

• CONTROL 

• DIRECT BURIAL 
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• HIGH TEMPERATURE 
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• MICROPHONE 
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CALL NOW FOR INFORMATION 
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• ACME ELECTRONICS Brisbane 44 4131 

• J.G. THOMAS Perth 272 7122 
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IN THE RIGHT QUANTITY... 
AT THE RIGHT PRICE... 


ACME ELECTRONICS 

A Division of JAMES HARDIE ELECTRICAL' (Hardie Trading Ltd. - Inc. in Vic.) 

2-18 Canterbury Road, Kilsyth, 3137. 729 8999 AA 35786 


• NEIL MULLERP/L ADELAIDE 272 8011 

• ELECTRONIC COMPONENTS CANBERRA 80 4654 
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For the VHF enthusiast this Kenwood TR-7950 two metre transceiver is suitable for either 
station or mobile use. It covers from 144 to 148MHz in 5kHz steps, operates in the FM mode, 
and is rated at 50W. (Photo from Trio-Kenwood (Aust) Pty Ltd.) 


often associated with local SES (State 
Emergency Services) and radio clubs. 

Pervading all these amateur activities 
is the amateur’s almost universal 
inclination to build electronic devices; to 
get down to basics with components, 
wire, printed boards, etc, attack them 
with a soldering iron and pliers, and 
make a working device for himself. It 
provides tremendous satisfaction, plus 
invaluable practical training. 

At one time amateurs made the most 
of their own gear, both receivers and 
transmitters. These days commercial 
equipment has largely replaced the home 
constructor, being cheaper, smaller, and 
offering more facilities than most home 
constructors could hope to equal. Time 
alone would beat most. 

But there is no shortage of things to 
build. Few commercial units have all the 
features the individual would like, and 
devising and building “add-on” units is a 
popular pastime. Antennas are another 
do-it-yourself subject; everyone has his 
own ideas about the “best” antenna. 
Power supplies, to power equipment 
designed for 12V car-battery operation, 
is a popular exercise, as are “after 
burners” — RF amplifiers to increase the 
power of a transmitter. The list is 
endless. 

Amateur transmissions 

And, on-air, what do amateurs 
actually achieve? What distances can 
they cover, and with what kind of 
reliability? For the holder of a full 
licence, the world is his oyster. With 
modern HF equipment, and particularly 
since the development of SSB, there is 
hardly a point on the globe which an 
amateur signal cannot reach. 

Which is not to say that an amateur 
can walk into his shack (all amateur 
domiciles are “shacks”), switch on, and 
put in a call to Madagascar as easily as 
one would dial ISD. Not all bands are 
open to all parts of the world at all times. 
An experienced amateur who wants to 


contact a certain part of the world will 
have learned what band to use to suit the 
distance, the direction, the time of year, 
and the time of day, to name only the 
major factors. Acquiring such experience 
is what being an amateur is all about. 

For the Limited Licensee, working 
above 50MHz, most contacts are 
essentially local, being restricted, at least 
in theory, to line-of-sight. But repeaters, 
high gain antennas, elevated operating 
sites, plus an element of luck, can work 
wonders, and many amateurs 
consistently work over hundreds of 
kilometres. And, when the six metre 
band (52-54MHzj opens, as it does about 
once a year in mid-summer, signals pour 


AUSTRALIAN AMATEUR 
BANDS 
MF 

1.800 to 1.869MHz 

HF 

3.500 to 3.700MHz 
3.794 to 3.800MHz 
7.000 to 7.300MHz 
10.100 to 10.150MHz 
14.000 to 14.350MHz 
18.068 to 18.168MHz 
21.000 to 21.450MHz 
24.890 to 24.990MHz 
28.000 to 29.700MHz 
VHF 

50.00 to 52.00MHz 
52.00 to 54.00MHz 
144.00 to 148.00MHz 
UHF 

420.00 to 450.00MHz 
576.00 to 585.000MHz 
1240.00 to 1300.00MHz 
2300.00 to 2450.00MHz 

SHF 

3300.00 to 3600.00MHz 
5650.00 to 5850.00MHz 
10000.00 to 10500.00MHz 
24000.00 to 24250.00MHz 
•Subject to the existence and 
operating times of channel 0 TV 
transmitters 


into Sydney from Queensland, South 
Australia, Tasmania and New Zealand. 

This kind of thing happens less often 
on two metres (144-148MHz) but 
breakthroughs to New Zealand have 
occurred in recent years. Higher 
frequencies present an even greater 
challenge, but records running into 
thousands of kilometres have been 
established. 

Another aspect of amateur radio, 
already mentioned briefly, is its 
international nature. Because an 
amateur in (say) Australia is likely to find 
himself in contact with another amateur 
in almost any country in the world, a 
code of ethics has evolved, quite 
informally, which is designed to 
encourage this social contact. 

Amateur radio does not recognise any 
differences due to race, colour, country, 
religion, or social status, and discussion 
of such subjects, at anything more than 
the most superficial level, is taboo. The 
atmosphere is always informal, and 
normally on the equivalent of first name 
terms. King (yes, there is one) or 
commoner, their mutual interest is 
amateur radio and their latest 
achievement or new activity. 

So what kind of people become 
amateurs? Contrary to what might be 
imagined, they are not all from the 
electronics industry, although these 
people probably constitute the larger 
proportion. The remainder come from all 
walks of life; clerks, doctors, shop 
assistants, clergymen, ambulance drivers, 
professional entertainers, policemen, 
politicians and housewives. 

Handicapped persons also amount to a 
significant percentage of amateurs. Blind 
persons, often using specially developed 
or modified equipment, derive a lot of 
pleasure from building up a circle of 
friends, no further away than their 
microphone or key. 

The same applies to persons confined 
to a wheelchair, or otherwise limited in 
mobility. And those with speech or 
severe hearing problems can often break 
down the barriers using Morse code, 
which they can handle on level terms 
with any other amateur. 

All of which adds up to a form of 
world wide free masonary which, in its 
own small way, has helped to break 
down many of the social, religious, and 
other barriers which have hampered 
understanding and acceptance of people 
whose ideas differ from our own. 

Still interested in amateur radio after 
all that? Keen to get started? Watch out 
for the second part of this article in 
which we will get down to the nitty 
gritty of joining the amateur ranks; the 
various licence details, nature of the 
examinations, the kind of study course 
available, and the general procedures to 
be adopted. ® 
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The Stinger! 


At last Electronics Australia presents an anti¬ 
smoking project. Dubbed “the stinger”, and 
dressed up to look like a cigarette lighter, thisl 
project tackles the smoking problem on two 
fronts. Firstly, it won’t light anything, and 
secondly it delivers a high voltage bite that 
the victim will long remember. 


The stinger is an appropriate name for 
this project. Disguised as a mild- 
mannered(?) cigarette lighter, it lies in 
wait for the unspecting smoker (or 
fiddler). When the button is pressed the 
victim receives a high voltage “bite”. 
While totally harmless, it gives a large 
enough jolt to leave even the most thick- 
skinned individuals wondering what hit 
them. 

This stinger was inspired by a 
commercial version which did the rounds 
of the offices in the building in which 
Electronics Australia is located. We had 
long held the theory that smokers are 
gullible people. (They have to be to 
believe the cigarette company 
propaganda), and from the reports we 
heard, those in our building were no 
exception. 

When at last the device landed on the 
editor’s desk he was quick to decide that, 
in the interests of community health, we 
had an obligation to describe such a 
device to our readers. While this device 
may not actually prevent any smokers 
from indulging, it will certainly act as a 
sharp reminder to them that their habit is 
not encouraged. 

The stinger is very simple to build, and 
should not cost much, especially if the 
constructor uses his ingenuity in making 
the case from materials which he has at 
hand. This can be as simple or as 
sophisticated as you feel like making it, 
but remember that the key to getting 
people to use it lies in fooling them into 
believing that it is really a cigarette 
lighter. 

Due to the nature of this project, 
finding someone silly enough to test it 
was quite a problem. Eventually we 
found a few specimens who fitted this 
description, and judging by their reaction 
it is a most successful project. Make sure 
you build the thing solidly though, 
because you will find that it hits the floor 


a very short time after the button is 
pressed. 


How it works 

A brief glance at the circuit diagram 
shows that there is not much to this 
project. If the second coil on the core is 
ignored for the moment, we are left with 
the circuit of an elementary electro¬ 
magnetic buzzer. As we have devoted an 
entire article to the buzzer in a previous 
issue (April ’83), only a short review of its 
operation will be given here. 

The buzzer is simply a relay wired up 
so that it is operating in an astable mode. 
This means that when power is applied 
the relay will not be at rest in any state, 
but rather it will oscillate from one state 
to another. In order to understand how 
this happens, consider one cycle of the 
buzzer’s operation. 

When the switch is closed, current 
flows through the relay coil and sets up a 
magnetic field around the relay coil core. 
This field attracts the armature of the 
relay which is attached to the moveable 
switch contact. As this happens the 
circuit is broken and the magnetic field 
collapses rapidly. 

When the field has reduced to a 
certain level the armature returns to its 
original position because of the return 
spring. The circuit is then complete again 
and the cycle repeats as long as the 
pushbutton is held closed. 

The relay coil stores energy in the 
magnetic field. When this field collapses 
this energy must be dissipated in some 
way. To understand just what does 
happen to this energy it is necessary to 
introduce an important equation 
concerning inductance, E = L di/dt. 

This equation gives the relationship 
between the voltage across, and the rate 
of change current through a coil. It states 
that the voltage across the coil is equal to 
the inductance of the coil (L) times the 
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rate of change of current through the 
coil (di/dt). 

When the relay contacts open, the 
current through the coil drops to zero 
very rapidly. This means that di/dt is 
very high, and a correspondingly high 
voltage is developed across the coil. This 
results in a spark across the relay 
contacts which is where the stored 
energy is dissipated. It is this high 
voltage, called the back-EMF 
(electromotive force), which gives this pro¬ 
ject its “teeth”. 

The need for a second coil stems from 
the conflicting requirements of low 
voltage operation, and high back-EMF. 
As we have seen, the back-EMF voltage 
is proportional to the inductance of the 
coil. Another equation, defining 
inductance in terms of the physical 
characteristics of the coil, is useful here, 
L = N 2 /R. 

This equation shows that inductance 
(L) is equal to the square of the number 
of turns (N) divided by the reluctance of 
the magnetic circuit (R). It is often 
convenient to think of reluctance as a 
type of magnetic resistance. Since the 
relay used has a fixed value of 
reluctance, the only parameter which we 
can easily vary is the number of turns. 

Thus, for a high back-EMF we require 
a high inductance coil, and hence a large 
number of turns. However, if the relay is 
to operate from a single 1.5V cell, we 
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require a low resistance winding, so that 
the maximum possible current will flow 
through the coil. This implies the use of 
few turns and thick wire. 

The solution to this apparent dilemma 
is to use, as we have, two separate 
windings. One, with relatively few turns 
of reasonably thick wire provides the 
buzzer action, and the other, with many 
turns of fine wire develops the desired 
high back-EMF. In other words, we have 
produced a transformer which steps up 
the relatively low back-EMF produced 
by the primary (current) winding to 
produce a high voltage bite. 

Just in case readers may be wondering 
, whether the device is dangerous, we can 
/ say that it is not. We measured the 
secondary voltage at 300 volts peak-to- 
peak across a lOkfl load. 

Construction 

~ The key to the success of this project 
as a practical joke lies entirely in getting 
people to believe that it is a cigarette 
lighter. Some care must be taken in the 
construction then, because although the 
lighter only has to fool your victims long 
enough for them to press the button, 
people are highly suspicious creatures. 

As mentioned earlier, a standard relay 
forms the basis of the works of this 
project. We used an Omron 24V relay 
for our prototype and this is the type we 
recommend. This relay is available from 
Dick Smith Electronics (Cat S-7014) for 
50 cents. The existing 24V coil is used as 
the high voltage coil, and a new low 
voltage coil is wound over this to form 
the buzzer coil. 

Before this new coil can be wound, the 
relay must be taken apart. This is done 
by first removing the spring, and then 
the armature, after the wire connecting it 




m The 
Stinger 





The “Stinger”. Note the folded panel for the 
sides and the separate front panel. 

to the frame has been desoldered. If the 
rivetted portion which holds the relay 
core into the frame is then filed off, the 
rest of the relay should come apart. 

You are now ready to wind the new 
coil over the existing one. We used 70 
turns of 0.5mm (24 B&S) enamelled 
copper wire, but neither the wire gauge 
nor the number of turns is critical. A few 
turns more or less, or a wire gauge either 
side of that which we used, should not 
make much difference. Leave about 
50mm of wire at both ends for 
termination, and cover the new winding 
with a layer or two of insulation tape. 

Reassemble the relay in the reverse 
order to disassembly, being careful that 
the core is seated well down into the 
chassis. The core is conveniently tapped 
to take a 3mm mounting screw which 
will also serve to hold the relay together 
permanently. Construction of the case is 
the next step. 

We based our housing on the smallest 


Left: Interior view of the “Stinger”. Compare 
with the wiring diagram below. 



sized zippy box, on which we mounted 
three aluminium panels to serve as the 
touch contacts. These panels also 
disguise the zippy box and contribute to 
the cigarette lighter illusion. The box is 
stood on end, the top and bottom 
becoming the sides, the long sides 
becoming the front and back, and the 
short sides becoming the top and bottom. 

One panel folds around the two sides 
of the box and forms one electrode, while 
two smaller panels are attached to the 
front and back to form the other 
electrode. In this way it is almost 
impossible to pick up the lighter without 
bridging the two electrodes with your 
hand. The shape of these panels can be 
seen in the accompanying photographs. 

The back and front panels are 
attached to the box first. One of these is 
held in place by the relay mounting 
screw and the pushbutton switch, and 
the other by machine screws and nuts. A 
solder tag is included under one of these 
nuts to make the connection to this 
panel. A wire soldered to the switch 
mounting washer provides the 
connection to the other panel. 

The folded panel forms the lid, and is 
held in place by self tapping screws. Four 
of these go into the normal screw holes 
in the zippy box, and we included four 
more on the other side to make the 
lighter look symmetrical. Do not forget 
to include some kind of suitable orifice 
on the top, to simulate the jet where the 
“flame” is supposed to come out. We 
used a 3.5mm jack socket. 

Once all the parts are installed in the 
case, they can be wired according to the 
diagram provided. We had difficulty 
locating a single AA cell holder, so we 
used a cut-down double cell holder. This 
was held in position in the case with 
double sided adhesive tape. 

When the lighter is assembled it 
should be tested. The best way to do this 
is to get someone else to try it. If it is 
working it will make a buzzing noise, and 
the test subject will drop it very smartly. 
If they are willing to try it again, there is 
probably something wrong, with either 
the lighter or them. * 
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markings to check speed. A simple neon on 240V will 'strobe' to the markings) Whilst 
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KITS — POWER SUPPLIES 


The reasons why ALTRONICS sell more kits than just 
about any other supplier in Australia are not hard to 
find. Quality through and through — many of our kits 
are now fully punched and silk screened (very shortly 
they all will be so) so all the average constructor will 
need is the most fundamental of hand tools, soldering 
iron, multimeter etc. I can personally recommend 
these fine Power Supply kits, each will compliment 
any work bench and give donkey's years of reliable 
service — Happy Constructing j ac k C 



This superb power supply is the culimination of ours of discussion with the EA 
design team to incorporate the features most requested hv our customers. 

SPECIFICATIONS: 

* Output - 2-50V at up to 5 Amps (Max 175W) 

* bloating output isolated from ground 

* Ripple less than 90mV p-p before loss of regulation is indicated by front 

k 3300.Only $139.50 
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Loudspeakei 

... A hifi hassli 


On paper, the impedance rating of a loudspeaker 
system looks all very tidy and official: 4 ohms, 8 
ohms, 15 ohms, etc. But don’t take it too serious¬ 
ly; don’t count on it. At best it’s a rough guide; at 
worst, it can add up to a variety of hifi problems 
that have been around for the past 50 years. 


It is for this reason that engineers 
generally tend to avoid reference to 
loudspeaker “resistance”, preferring the 
more factual term “impedance” or even 
“nominal impedance”. 

Virtually by definition, the impedance 
of a loudspeaker will not be a single, 
constant figure but will vary with 
frequency. It is something that 
loudspeaker (and amplifier) designers are 
stuck with, no matter how much they 
might wish it otherwise! 

Back in the early ’30s, “wireless” 
technicians were aware of these facts in a 
vague sort of way, assuming that the 
impedance of a loudspeaker would 
always be 20% or so higher than the 
measured resistance of the voice coil, by 
reason of its inductance. In fact, they 
relied on this “rule of thumb” to classify 
loudspeakers that had lost their 
identification marks. 

A practical reminder that there could 
be more to it than that came with 1 the 
widespread introduction of pentode 
output valves. Even though they offered 
considerably more power output, with 
comparable distortion ratings, there were 
numerous complaints that they lacked 
the “sweetness” of the old-fashioned 
triodes, sounding shrill and harsh by 
comparison. (Shades of “transistor tone”, 
30 years later!) 

Could it be that, with their 
intrinsically high output resistance, 
pentodes performed badly into a typical 
reactive loudspeaker load — published 
ratings notwithstanding? Initially, 
however, the “quick fix” was to wire a 
0.02^F capacitor across the primary of 
the output transformer, as a brute force 
restraint on both treble response and 
distortion. 

A more salutory lesson came with the 
release by RCA of their state-of-the-art 
all-metal 6L6 beam power tetrode. U$ed 
in conventional circuitry, it showed a 
marked tendency to self-destruct at high 
signal levels, by arcing across a glass bead 
insulator separating the plate lead from 
the metal shell. 

A crack and a fizz, and another 6L6 
had ceased to be! 

While the problem should, perhaps, 
have been forseen by RCA, it did 
underline the fact that the load 
impedance presented by a typical 
loudspeaker was likely to exceed its 
measured DC resistance, not just by a 


few percent, but several 100%! Across 
such a load, a high-power, high- 
impedance driver — in this case a 6L6 
beam tetrode — could generate a 
destructively large peak voltage. 

In technical terms, a loudspeaker or 
loudspeaker system can be described as 
the “load”, to which an amplifier delivers 
audio power ranging, typically, from a 
few tenths of a watt for a small portable 
radio, to a 100 watts or more for a large 
hifi system. 

Logically, a loudspeaker should be 
capable of coping with the audio drive 
power available from the associated 
amplifier but there is more to it than 
merely ensuring a sensible balance 
between the power handling capability of 
one, and the rated power output of the 
other. 

It is also necessary to ensure that a 
loudspeaker presents to the amplifier 
that order of (load) resistance into which 
the amplifier can most effectively deliver 
its output power. If, for example, the 
design of an amplifier is such that it calls 
for an 8 ohm load, complications can 
arise if it is used instead with, say, a 4 
ohm or 16 ohm loudspeaker or system. 
More about that later. 

Unfortunately, it is virtually 
impossible to design practical 
loudspeakers which will present to the 
amplifier a pure resistance load of a 
desired value. To start with, the 
ubiquitous “dynamic” loudspeaker 
depends for its very operation on a 
“voice” coil, exhibiting not only DC 
resistance but also inductance and 
distributed capacitance. Inevitably, 
inductive and capacitive reactance will 
be present, along with the DC resistance. 


No less to the point, loudspeakers 
normally involve moving parts, which 
exhibit mass, momentum, inertia, 
stiffness, springiness and a tendency to 
mechanical resonance. In the ultimate, 
all of these mechanical properties reflect 
back into the load, as seen by the 
amplifier, as electrical analogs: 
equivalent resistance, inductance and 
capacitance, adding to the electrical 
quantities already present. 

In April, 1938, the late Fritz Langford- 
Smith, Editor of the “Radiotron 
Designer’s Handbook”, presented a 
definitive paper on the general subject to 
the World Radio Convention in Sydney, 
organised by the IREE. It was entitled: 
“The Relationship Between the Power 
Output Stage and Loudspeaker”. 
Although it related, at the time, to valve 
technology, it set out many broad 
principles equally applicable to modern 
solid-state devices. 

I happened to be his assistant at the 
time and prepared the original diagrams 
from which Figs. 1, 2 and 3 have been 
redrawn. 

Fig. 1 shows the impedance curve of a 
then-current 25cm loudspeaker 
(probably an AWA/Amplion model) with 
a nominal impedance of 12 ohms. It 
conforms to this figure, at most, over the 
range 100-700Hz. Below 100Hz, the 
impedance rises to a peak of 80 ohms at 
70Hz (the main cone resonance) falling 
to reference again at 50Hz. Above about 
700Hz, it rises progressively through 80 
ohms at 10kHz — an increment of 6.5 
times, or 650%! 

It was no wonder that pentodes and 
tetrodes failed to perform as into a 
resistive load. 
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mpedance 

iaf won’t go away 



“They’re asking awkward questions about 
our impedance.” 

“Ah!” 

“Not just R; I wish it were.” 

“I see ...” 

“It’s not just C, either.” 

“Oh ’ell!” 

“They know about L as well.” 

“You really do mean impedance ...” 
“That’s what I Z!” 

Fig. 2, from the same source, shows 
the nature of the impedance: inductive 
up to about 70Hz, changing to capacitive 
from just above 70Hz to about 190Hz, 
and then reverting to inductive for all 
frequencies above 200Hz. Only across a 
narrow band, centred on 200Hz, could 


the particular loudspeaker be said to 
present its rated load: 12 ohms, resistive. 

Fig. 3 shows the combination of 
electrical components necessary to 
duplicate the impedance and phase 
characteristics of Figs. 1 and 2, up to 
400Hz. Considerable elaboration would 
be necessary to simulate the curves 
above that frequency but, at least, the 
diagram conveys some idea of how even 
a simple loudspeaker appears to the drive 
amplifier. More importantly, it 
emphasises the fact that loudspeaker 
“resistance” is a mythical quantity. 

In his paper, Langford-Smith pointed 
out that, for a given level of drive signal, 
a low impedance output stage tended to 
produce a constant voltage across the 
load, irrespective of variations in the load 
impedance. For this reason, triode 
output stages tended not to exaggerate 
the bass resonance (71 Hz in Fig. 2) or the 
rising treble response above 1kHz. High 
impedance stages, on the other hand, (eg 
pentodes and tetrodes) exaggerated both 
effects, because their output voltage 
tended to rise and fall with load 
impedance. 



He drew attention also to loudspeaker 
damping. When a loudspeaker cone 
tended to “overshoot” by reason of its 
mass and momentum, or to oscillate 
freely at a natural resonance, its surplus 
mechanical energy could be absorbed 
(“damped”) much more rapidly in a low 
impedance output stage than in one with 
higher impedance. 

These were the facts behind the then- 
preference for triodes, and the criticism 
of pentodes and tetrodes — facts which 
had at least as much to do with the 
limitations of the load, as with any 
vagaries of the valves! 

Although the behaviour of a high 
impedance output stage could be 
modified by the use of a top-cut filter, 
Langford-Smith maintained that the use 
of (voltage) negative feedback was much 
to be preferred. He went on to show that, 
with negative feedback of the order of 
8-1 ldB, a typical receiver type output 
pentode or tetrode could offer essentially 
the same performance as a power triode, 
but with improved efficiency in terms of 
the power supply. 

In fact, the next generation of 
domestic receivers and amplifiers 
followed this general design philosophy, 
using pentode or tetrode output stages, 
with 10-12dB of negative feedback in a 
modestly configured circuit and with 
distortion figures hopefully below 3% at 
rated output. Peace reigned! 

But then followed the call for ever 
lower figures of distortion, adding up to 
more complex circuit arrangements 
using a greater amount of feedback over 
more stages. In a roundabout way, that 
stirred up the problem of loudspeaker 
impedance all over again. 

When the amount and the extent of 
negative feedback is increased, in the 
interests of reduced distortion, lower 
output impedance and flatter frequency 
response, it becomes progressively more 
important to ensure that the feedback 
does indeed remain “negative” — a 
requirement that applies no less to 
modern solid-state amplifiers than to 
classical valve designs such as the 
“Williamson” (ref. “Wireless World”) or 
our own ultra-linear “Playmasters”. 

Fig.l: The impedance curve of a traditional 
receiver-type lOin (25cm) loudspeaker, with a 
nominal impedance rating of 12 ohms. It was 
probably mounted on an open baffle. 
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FREQUENCY (HERTZ) 


Loudspeaker Impedance 


Fig.2: The phase characteristics of the same 
loudspeaker as for Fig.l. The impedance 


The problem is that reactive effects are 
present in any amplifier, which modify 
its phase response in the supersonic (and 
perhaps subsonic) region. Thus, even 
though the feedback may be strictly 
negative over the entire audible range, 
phase rotation effects can still cause the 
feedback to become positive somewhere 
within the overall passband, and 
therefore apt to promote instability. The 
problem multiplies with greater amounts 
of feedback and with the number of 
stages/components included within the 
feedback loop. 

In an elementary way, Fig. 4 
illustrates the problem which faces the 
designer of a high-gain high-quality 
amplifier, whether valve or solid-state. 
He can manipulate the internal design to 
ensure that it is stable at all frequencies, 
when looking into a resistive load of a 
certain order, or even into an open 
circuit. But how will the amplifier 
behave when it is terminated by a 
predominantly capactitive or inductive 
load instead or by a particular 
combination of L, C & R found in 
somebody’s loudspeaker system? Will 
some unforseen combination of 
components cause enough phase 
rotation in the load, at some frequency. 


to promote instability? 

In an extreme case, amplifiers have 
even been known to “take off’ when 
provoked, not so much by a particular 
loudspeaker system, but by connecting 
leads having (for the amplifier) an 
unfortunate order or combination of 
inductance and capacitance. 

Fortunately, the matter is well enough 
understood, these days, for actual or 
incipient instability not to be a problem 
for most amplifiers, most loudspeaker 
systems and most connecting leads. 
Indeed, some amplifier manufacturers 
are sufficiently confident to specify their 
product as “unconditionally stable”. 

But enough of phase and stability; let’s 
get back to loudspeaker impedance and 
to the load values specified for typical 
domestic amplifiers. 

In developing a new amplifier, the 
designer has to nominate a certain order 
of load, such that the output device(s) 
can develop across it an appropriate 
output voltage swing, without exceeding 
device ratings for maximum peak 
current. 

For the sake of commercial 
convenience, he will probably 
recommend one or more of the currently 


approximates 12 ohms resistive only within a 
narrow band centered on 200Hz. 

popular values — 4 or 8 ohms — and list 
the corresponding power output, 
distortion level, frequency response, and 
so on. As far as possible, these 
recommended operating conditions 
should be observed. 

Normally, however, no special 
difficulty will result if an amplifier is 
operated into a load higher than 
specified; eg into 16 ohms instead of 8 
ohms. Because of the negative feedback, 
there will be little change to the output 
voltage swing, the distortion level or the 
frequency response but the available 
power (E 2 /R) will be reduced. If there is 
power to spare, or the speakers are 
acoustically efficient, this may not 
matter all that much. 

But descreasing the order of load 
impedance is a different matter, eg from 
8 ohms to 4 ohms. In this case, the 
negative feedback tries to sustain the 
signal output voltage, resulting in higher 
output current through the load. This, in 
turn, may yield higher power output but 
with more stress on the output stage 
devices — conceivably sufficient to 
endanger them at peak signal levels. 

A valve output stage will generally 
take such abuse without getting more 
than “hot under the collar” and suffering 
a possible reduction in overall life span 
but solid-state devices could blow a fuse 
or, more seriously, blow themselves by 
reason of excessive current or by 
exceeding their “safe area of operation”. 
By way of explanation most power 
transistors have reduced power handling 
at higher voltages within their rated 
range and consequently special design 
measures are required to ensure that 
amplifier operation into normal loads 
does not exceed the transistors’ safe 
operating limits. 

To assist users, amplifiers are 
frequently rated for two orders of load 
impedance (per channel, in the case of 
stereo), usually 8 and 4 ohms. It is safe to 
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Loudspeaker Impedance 



Fig.5: The impedance curve of a popular medium-priced hifi 8-ohm loudspeaker system, using the 
bass reflex principle and fitted with a 3-position “presence” switch. Note the dip in impedance at 
10kHz. 


use an amplifier with a nett load 
impedance equal to, between, or larger 
than the specified values — but not 
substantially less than. 

Where an amplifier has provision for 
multiple loudspeaker systems (typically 
“Main” and “remote”) the impedance 
presented by the two systems, operating 
simultaneously, should not be less than 
minimum figure for which the amplifier 
is rated. Two 8 ohms systems would be 
the obvious choice for an amplifier with 
a minimum rating of 4 ohms. In fact 
some amplifier designers go so far as to 
have the main and remote loudspeakers 
connected in series when both are 
selected. This ensures that excessively 
low values of load are unlikely but it does 
nothing for the damping of each 
individual loudspeaker system! 

And that brings us to consideration of 
Fig. 5, based on the published impedance 
curve for a medium-priced, bass reflex 
hifi system, (actually the original Kef 
104) with a nominal impedance rating of 
8 ohms. It is much more typical of 
present day systems than Fig. 1. 

The impedance is just under 20 ohms 
at 20Hz, dipping to 9 ohms between the 
two bass reflex peaks. At the upper bass 
peak, the impedance rises to 31 ohms, 
falling to just above the rated 8 ohms 


between 100 and 300Hz. From there it 
rises to peaks of 35, 48 or 64 ohms, 
depending on the setting of the mid¬ 
range “presence” switch. At around 
3kHz, the impedance falls to below 15 
ohms and then, with a slight plateau at 
5kHz, passes through a dip to 5.5 ohms 
at 10kHz and back to 9 ohms at 20kHz. 

In looking at Fig. 5, it is important to 
remember that it is a curve depicting 
impedance, not frequency response. If 
such a system were driven by an 
amplifier having a high output 
impedance (eg non-feedback pentodes or 
bipolar transistors) the frequency 
response might indeed take on something 
of the same shape. However, when 
driven, as normal, by a low-impedance 
(constant-voltage) amplifier, variations in 
the load have only a very secondary 
effect; in fact, the particular loudspeaker 
is credited with a frequency response flat 
within a very few dB from 50Hz to 
20kHz. 

While, for the most part, the 
impedance approximates, or remains 
safely above 8 ohms, it does dip to 5.5 
ohms at 10kHz — raising the question as 
to whether it would pose any hazard to 
an 8 ohms amplifier. 

The answer, in this case is “probably 
no”, if only because the risk of 


BASIC ELECTRONICS 

For the beginner, or for the hobbyist as a reference book and almost certainly 
the most widely used manual on basic electronics in Australia. 

It is used by radio clubs, in secondary schools and colleges, and in WIA youth radio clubs. 
Begins with the electron, introduces and explains components and circuit concepts, details 
the construction of simple receivers. Separate chapters on test instruments, servicing amateur 
radio, audio techniques, stereo sound reproduction. 

Available from "Electronics Australia", 57 Regent St, Chippendale 2008. PRICE $4.50 OR by mail order: 
Send Money Order or Cheque to "Electronics Australia”, PO Box 163, Chippendale 2008. PRICE $5.40. 


encountering sustained high-level drive 
in the 8-15kHz region is not very great 
under ordinary listening conditions. But 
one could be more concerned with 
profound dips that occur further down in 
the range, as with some loudspeaker 
systems. 

The general answer has to be that, 
although not uncommon, dips in the 
impedance curve below the nominal 
rated value are undesirable, in principle, 
especially if they fall below, say, 75% of 
the nominal value; ie below 6 and 3 ohms 
respectively for 8 and 4 ohms systems. 
They would certainly add to the risk of 
using Main and Remote loudspeakers or 
less than the appropriate nominal 
impedance. 

The presence of dips in the impedance 
curve also has a bearing on the choice of 
cable connecting the loudspeaker system 
to an amplifier. 

Taken together, the resistance of the 
contacts and of the cable itself should be 
as small as possible relative to the 
impedance of the load — the 
loudspeaker system. Certainly, it should 
not amount to more than 5% of the load 
impedance, representing a maximum 
resistance of 0.4 ohms for an 8 ohms 
system, as in Fig. 5. Ostensibly, this 
would introduce a loss of less than 0.5dB 
and make no discernable difference to 
the sound, as heard. 

If it was purely a question of signal 
level, the matter could possibly rest there 
but the variation in impedance with 
frequency introduces another 
consideration: 

In those sections of the curve in Fig. 5, 
where the impedance approximates 8 
ohms, the cable loss might indeed be just 
under 0.5dB, as predicted. However, at 
60Hz, where the system impedance is 
much higher, the cable loss would be a 
mere 0.1 dB, and less again in the region 
l-2kHz. But, at the impedance minima, 
around 10kHz, it would range around 
0.6 to 0.7dB. 

From this flows the contention that, 
with practical loudspeaker loads, contact 
and cable resistance causes not just a loss 
in level (which might pass unnoticed) but 
a variation in frequency response or a 
“colouration”, which might be more 
apparent. 

The counter argument is that the 
frequency response of a practical 
loudspeaker system in a practical 
listening room is already so peaky that it 
is fantasy to worry about plus-and-minus 
an extra quarter-decibel! 

However, human nature being what it 
is, the impedance “ogre” still has the last 
laugh, when he sees even the counter- 
arguers doubling and trebling the gauge 
of their cables “just in case”. 

But he must really fall about at the 
sight of ultra-purists “wiring” up their 
loudspeaker systems with lead pipe! * 
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HI-FI REVIEW 


Philips CD303 
compact disc playei 


Slimline construction, front loading and easy-to- 
use features are the key aspects of the CD303 
compact disc player from Philips. The simple 
styling, high standard of finish, and excellent 
presentation combine to produce a very 
impressive unit. 


As distinct from the majority of CD 
players which are manufactured in 
Japan, the CD303 is made in Belgium. 
The first impression one gets is that this 
unit is very solidly constructed. It weighs 
in at no less than 8.2kg and has overall 
dimensions of 420 x 315x 88mm (W x D 
xH). 

The impression of solid construction is 
reinforced by the presence of a heavily- 
finned heatsink at the rear of the unit. 
This heatsink is used to dissipate the heat 
generated by the regulators in the power 
supply circuitry. 

Styling of the CD303 is modern, 
though typically European. The front 
panel is finished in satin aluminium with 


black lettering, while blue/grey perspex 
protects the top and front of the slide-out 
disc drawer. Unlike many CD players 
now on the market, you can actually see 
the disc while it is being played. 

A wrap-around silver/grey cover 
highlights the appearance of the CD303. 
All in all, it is a most attractive unit. 

In fact, Philips has put a great deal of 
thought into the presentation of this 
product. Included in the price are several 
very useful and interesting accessories 
contained in a moulded plastic folder. 
Apart from the usual instruction 
manual, the folder contains a disc 
cleaning cloth, two handbooks on digital 
disc technology, a disc catalog, and an 


excellent demonstration disc containing 
both classical and contemporary music. 

The plastic folder even has provision 
to store the two transport locking screws 
which must be removed before the 
player is used. We’ve commented on the 
need for this type of provision before, but 
Philips is one of the few manufacturers 
to solve the problem. 

As with previous Philips players, the 
CD303 uses the now popular slide-out 
drawer system for disc loading. Just press 
the open/close button and the drawer 
slides out ready to receive the disc. This 
system of disc loading is the easiest to 
use, as there is no need for the user to 
precisely locate the disc in the drawer. 

The front panel layout is excellent and 
contributes greatly to the ease of use. 
Immediately to the right of the disc 
drawer are three programming push¬ 
buttons — Select, Store and Cancel — 
together with two further pushbuttons 
for repeat and pause. The main player 
controls are grouped at the far right and 
include Reverse, Forward, Stop/Clear, 
Memory and Play/Next. 

Several options are available when 
playing a disc. Firstly, the programmng 
facilities can be ignored and, by simply 
pressing the Play/Next button, the entire 
disc can be played from start to finish. If, 
during play, the Play/Next button is 
pressed, the player will skip to the start of 
the following track. 

Alternatively, the player can be 
stepped backwards or forwards by use of 
the Reverse and Forward switches. 
Pause or Stop/CM can be pressed at any 
time during play, while the repeat button 
causes the player to continuously repeat 
the programmed sequence of tracks. 

The three programming controls 
(Select, Store and Cancel) work in 
conjunction with two horizontal rows of 
green LEDs located behind the perspex 
panel at the front of the disc drawer. 
Each row contains 15 LEDs, the top row 
(Program) indicating the number of 
tracks on the disc and the bottom row 
(Track) indicating the current track 
and/or those tracks that are pro¬ 
grammed. 

Programming is easy. Up to 15 tracks 
can be programmed to play in any order 
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lie CD303 is easy to use and can be programmed to play up to IS tracks in any sequence. 


id are entered using the Select and 
tore switches. The user can remove 
•ogrammed selections one at a time by 
■essing the Cancel switch or, by 
•essing the Stop/CM switch, the entire 
rogramming sequence can be erased. 

A minor drawback is that the LED 
isplay shows only those tracks that have 
sen selected. It does not indicate the 
rder in which they have been selected 
md thus the order in which they will be 
layed.). 

Programming errors are indicated by a 
sd Error LED, while two further red 
EDs indicate pause and repeat. When 
le disc is in play, a 4-digit vacuum 
uorescent display indicates the “Real 
ime”. This can be displayed in two 
lodes: “relative time” indicates the 
apsed time of the particular track, 
hile “absolute time” indicates the 
apsed time of the disc. 

In practice, this means that locating a 
articular track after the 15th can be 
tther awkward. One has to “zero in” on 
le required track using the Play/CM, 
everse and Forward controls, 
ortunately, most compact discs have 
ss than 15 tracks, so this should not 
•eate any great hardship. 


Oversampling 

As in previous Philips CD players, the 
CD303 uses an oversampling technique 
to convert the digital information on the 
disc into an analog signal. This involves 
increasing the original sampling 
frequency by four times from 44.1 kHz to 
176.4kHz. The sampled signal is digitally 
filtered, fed to a 14-bit D/A converter, 
and thence to a sample and hold circuit. 

A third order Bessel filter with a 3dB 
rolloff point at 30kHz provides the final 
analog filtering. 

Note that the CD303 is a full 16-bit 
system, despite the use of a 14-bit D/A 
converter. This is made possible by the 
oversampling technique employed, and 
by duty cycle modulating the least 
significant bit. The main advantages of 
this technique are lower noise and 
improved linearity compared with other 
16-bit systems, and minimal phase shift 
over the audio spectrum. 

The error correction system used is 
the Cross Interleave Reed-Solomon 
Code, or CIRC for short. This is designed 
to correct erronous readings due to disc 
defects, dust, fingerprints and scratches, 
or irregularities in the disc tracking 
mechanism. The circuit is designed to 


Quoted Specifications 

Number of channels 

2 

Frequency range 

20-20,000Hz, 

±0.3dB 

Dynamic range 

>90dB 

Signal-to-noise ratio 

>90 dB 
(20-20,000 Hz) 

Channel separation 

>86dB 

(20-20,000Hz) 
91 dB (at 

1000Hz) 

Total harmonic 
distortion (incl. 
noise) at max. 
output level 

< .005% 

Wow and flutter 

quartz crystal 
precision 

D/A conversion 

16 bit with 
digital filtering 

Error correction 
system 

Cross 

Interleave Reed 
Solomon Code 
(CIRC) 

Audio output level 

2V RMS typical 
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The V15V MR- with Micro-Ridge Tip 
The Point Where Music 
Becomes Reality 

The V15V Type V is already acknowledged to be the 
finest cartridge today. The new V15 Type V-MR is even 
more remarkable. 

The technological breakthrough of the Micro-Ridge Tip 
offers the ultimate in low distortion sound reproduction 
through its highly accurate tracing ability. Coupled with 
the incredible trackability of the revolutionary new high 
stiffness, low mass Beryllium MICROWALL-BE™ Stylus 
Shank, it produces the pinnacle of state-of-the-art 
cartridge technology. 

The exclusive dynamic Stabilizer and the unique Side- 
Guard Stylus Protection System enhance tracing of 
warped records and protect against stylus damage. 

The ultimate performance can only be achieved with 
precise alignment. This is made easy with the Duo-Point 
Alignment Guage, levelling-alignment stylus and data 
book supplied with every cartridge. 

Each cartridge passes an extensive checking program. A 
detailed printout and exact response for each cartridge is 
supplied with it. 



SHW 


AUDIO ENGINEERS AUDIO ENGINEERS (QLD) 

342 Kent Street Sydney 2000 Cnr. Jane & Buchanan Streets, 
(02) 29 6731 West End. Qld. 4101 (07) 44 8947 


MARKETEC 

Unit H, 28 Welshpool Road, 
Welshpool, WA 6101 (09) 361 5954 


Plug into ‘Eveready’ rechargeables. 



Our rechargeable range, in 
popular sizes, can be charged up 
to 1000 times on the new model 
ACC50E Charger, thus offering an 
extremely economical power 
source to the heavy-battery user. 
Especially ideal for photo-flash, 
movie cameras, tape recorders, 
transceivers and electronic 
games and toys. 

Please don't hesitate to call for 
further information. 


Rechargeable Nickel- 
Cadmium Batteries. 


Union Carbide Australia Limited, 
Battery Products Division, 
157-167 Liverpool Street, Sydney. 
Phone: 2690656 
SALES OFFICES: 

Brisbane: 47-49 Sherwood Road, 
Toowong. Phone: 3716877. 
Adelaide: 121 Greenhill Road, 
Unley. Phone: 2720611 
Melbourne: 14 Queens Ro ad. 
Phone: 261241,262332. 

Perth: 901 Hay Street. 
Phone:3212926- 
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HI-FI REVIEW 


A 



either mute of interpolate the signal so 
that defects will generally not be noticed. 

The works 

Removing the top and bottom covers 
reveals that the CD303 is well 
constructed and packed full of 
components. The disc driver and laser 
assembly occupies approximately one 
third of the interior space, while the 
remainder is taken up by a large PC 
board enclosed in a perforated metal 
shield. Unlike some CD players, the 
power transformer is mounted internally. 

The rear panel is simplicity itself. 
Instead of using two RCA output 
sockets, the CD303 has a twin shielded 
audio lead which emerges from the rear 
panel via a cord clamp. This lead 
measures about 1.4m long and is 
terminated in two RCA plugs for 
connection to a stereo amplifier. 



The CD303 is action. The track and program indicator LEDs are at the front of the disc drawer 
while the 4-digit readout indicates elapsed time. 


Performance tests 

For most of the performance 
measurements we used the Technics test 
disc in conjunction with our Sound 
Technology automatic nulling distortion 
bridge plus a dual channel oscilloscope. 

First, we ran a check on the linearity. 
This test is carried out using a 1kHz tone 
which is stepped down in lOdB steps to 
— 90dB. The idea is to check how the 
output level changes in relation to the 
recorded level. Most CD players are 
pretty good in this respect and the 
CD303 was no exception. It had a 
discrepancy of just ldB at -80dB and 
was around OdB for signals from OdB to 
-70dB. 

Frequency response tests showed a 
remarkably flat response over the entire 
audio spectrum. There was a slight dip of 
0.25dB at 15 and 18kHz, while the 


response was OdB down for all other 
frequencies in the range from 20Hz to 
20kHz. This is an excellent result. 

The CD303 is also very quiet, with a 
measured signal-to-noise ratio of 97dB. 
At this level of performance, noise from 
the following stereo amplifier is likely to 
predominate. 

At this point, we ran into some 
difficulties with our measurements. 
While we had no reason to doubt the 
quoted total harmonic distortion (THD) 
figure of .005%, we had difficulty 
confirming this. The distortion was 
masked by a high-level 88.2kHz signal 
(twice the sampling frequency) which 
resulted in a measurement of 0.27%. 
This reading dropped to .012% when we 
inserted a 20kHz third order (60dB per 
decade) filter. 

In practice, the residual 88.2kHz 


signal will not produce any audible 
effects since any beat signals will be well 
outside the audio range. 

Separation between channels was also 
checked and resulted in readings of 
-90dB at 100Hz; -90dB at 1kHz; 
- 86dB at 10kHz; and - 83dB at 20kHz. 
This confirms the 90dB at 1kHz 
specification quoted by Philips. 

We also tested the CD303’s handling 
of defects using the Philips No 4A test 
disc. This disc has intentional 
interference markings to simulate 
scratches, dust and fingerprints. The 
CD303 was able to compensate for these 
defects since we were unable to hear any 
difference in the audio at the defect 
points. 

Vibration resistance was tested in a 
less objective way by bumping and 
continued on page 118 
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• KITS 

• COMPONENTS 
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All your electronic needs. Come in and browse around. 

ELECTRONIC WORLD, 
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Add-on decoder 
for AM stereo 


AM stereo is now broadcast in Australia on an 
experimental basis. This add-on decoder works 
with the Motorola C-QUAM system. We show how 
to add it to two recent Playmaster tuners. 

by JOHN CLARKE & GREG SWAIN 


There is growing pressure in Australia 
for the official introduction of AM 
stereo. As we go to press, the 
Department of Communications has yet 
to give its decision as to whether all four 
competing AM stereo systems will go 
ahead or whether one system, such as 
the Motorola, will be preferred. The 
other three systems are Harris, Kahn and 
Magnavox. 

In the United States, the Motorola 
system is currently the front runner. It 
has been chosen by more radio stations 
than any other and has been adopted by 
several major car manufacturers, 
including General Motors, Ford, 
Chrysler and Nissan. Many Japanese hifi 
companies have also adopted the 
Motorola system. That’s not to say that 
the other systems will disappear — it’s 
possible that tuners capable of 


automatically decoding all four systems 
will be developed. 

With the situation unlikely to be 
resolved in the near future, we have 
decided to present this decoder based on 
the Motorola C-QUAM system. There 
are currently five stations using the 
Motorola system in Australia: 2WS in 
Sydney; 3UZ, 3KZ and 3AK in 
Melbourne; and 5KA in Adelaide. 

Let us state right from the beginning, 
though, that many AM tuners are not 
capable of being converted to stereo. 
We’ll explain the reasons for that later 
and give you some pointers on choosing 
a good candidate for conversion. In 
addition, we’ll show you how to add the 
decoder to the Playmaster AM/FM 
Stereo Tuner (Nov 78) and the 
Playmaster Hifi AM Tuner (Dec ’82). 


What is C-QUAM 

C-QUAM is an acronym for 
Compatible Quadrature Amplitude 
Modulation. That’s certainly a mouthful 
— let’s see what it means. 

First, the system is compatible with 
existing tuners. That means that any 
ordinary (mono) AM tuner can receive a 
stereo broadcast and produce the same 
result as if it received a mono signal. The 
AM stereo system does not make 
existing tuners obsolete. 

Second, C-QUAM is a quadrature 
system which means that it uses the 
relationship between two carrier signals 
that are 90° out of phase to encode the 
left minus right (L-R) information. At 
the same time, the mono signal (L+R) is 
the conventional amplitude modulated 
signal. 

There’s a problem with quadrature 
modulated signals though. They produce 
distortion in the envelope detectors 
(usually a diode) of normal AM tuners. 
That’s because the envelope detector sees 
the sum of the two carriers. As shown in 
Fig. la, the magnitude of the sum of 
those two vectors — which the tuner’s 
envelope detector would see — is: 
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7(1 + L + R) 2 + (L — R) 2 . 
However, the envelope detector in a 
standard AM tuner expects to see simply 
the carrier and the left and right channel 


audio, or 1 + L + R. It is the difference 
between the two expressions that is the 
cause of the distortion problem. 
Motorola found, however, that they 


The assembled stereo decoder. There is also a 
capacitor under the PCB. 

could eliminate the problem by 
multiplying each carrier axis by the 
cosine of the angle that resulted from the 
addition of the L + R and L - R 
signals. Fig. lb shows that when this is 
done, the result is the 1 + L + R signal 
that we want — the standard AM tuner 
sees this signal as the same signal 
received from a monaural AM 
broadcast. Thus we have complete 
compatibility. 

The C-QUAM system also adds a 
25-Hz pilot tone to the L - R 
information at 4% modulation. This 
serves several purposes: it signifies that a 
stereo transmission is present; it permits 
decoding of the L - R signal, and it aids 
in the control of mono-stereo switching. 

The MCI 3020P 

At the heart of the decoder is a single 
integrated circuit, the Motorola 
MC13020P. This is housed in a standard 
20-pin dual-in-line package. A block 
diagram of the IC is shown in Fig. 2 
while Fig. 3 is a schematic of the 
complete decoder circuit. 

Taking an overall look at the block 
diagram of the decoder IC (Fig. 2), we see 
that the decoder takes the output of the 
AM IF amplifier, decodes the C-QUAM 
signal, and provides left- and right- 































The decoder PCB fits easily inside the Hifi AM Tuner cabinet. 
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channel audio outputs. In the absence of 
a good stereo signal, it will produce an 
undegraded mono output from both 
channels. 

The first step in decoding the stereo 
information is to convert C-QUAM to 
QUAM. That conversion is 
accomplished by comparing the outputs 
of the envelope detector and the I (L + 
R) detector in the error detector. 

Let’s say, for example, that the 
incoming signal is monaural. Then it 
consists only of L + R information, and 
the envelope detector and I detector see 
the same signal. Therefore the error 
detector does not produce an error 
signal. 

However, when the incoming signal is 
stereo, there will be an error signal 
produced. The envelope detector sees the 
same signal as it did before (1 + L + R) 
because it is not sensitive to the phase 
modulation. But the I detector is 
sensitive to phase modulation and sees 
only the (1 + L + R) Cos0 information. 
When both signals are sent to the error 
detector, a l/cos0 correction factor is 
produced. 

In the variable-gain block, the 
incoming C-QUAM signal is multiplied 
by the l/cos0 factor to derive a 
conventional quadrature or QUAM 


signal. This can be synchronously 
detected by conventional means. 

The process to detect or demodulate 
the conventional quadrature signal 
involves first deriving a reference phase 
from the transmitted signal. That’s the 
purpose of the phase-locked-loop (PLL) 
that we’ll now describe. The phase 
detector is a product detector — its 
output is equal to the product of the two 
input signal voltages (in this case, a 
reference carrier from the VCO and the 
QUAM signal from the variable-gain 
block). If the two signals are of the same 
frequency and 90° out of phase, the 
filtered DC output of the detector will be 
zero. This DC output is fed back to the 
VCO as an error signal. Thus, the VCO 
locks onto the input carrier frequency 
and we have our phase reference to the I 
and Q demodulators. 

The RC network on pin 19 (see Fig. 3) 
filters the output of the phase detector to 
ensure a steady DC error signal to the 
VCO. 

The internal VCO operates at eight 
times the IF input, thus ensuring that its 
frequency is well outside the broadcast 
band. Typically, the IF will be 455kHz 
so the VCO runs at 3.64MHz. Note, 
however, that many synthesised tuners 
use a 450kHz IF and this requires a 


VCO frequency of 3.6MHz. 

Coil LI and the capacitor network oi 
pins 17 and 18 (Fig. 3) set the VCC 
frequency. This network is easil; 
adjusted to suit either IF. 

The level detector senses carrier leve 
and operates on the Q AGC (automata 
gain control) block to provide a constan 
amplitude 25Hz pilot signal at pin 11. I 
also sends information on signal strengtl 
to the pilot decoder. 

The Q AGC (pin 11) output drives I 
low-pass filter, made up of a 400J 
internal resistor, a 7.5kfi resistor, a 430! 
resistor and a 4.7^F capacitor. 

From that point, an active filter (mad 
up of both internal and extern^ 
components) is coupled to the pilo 
decoder, pin 14, and another low-pas 
filter is connected to the co-chanm 
input, pin 12. 

Stereo/mono switching 

Automatic stereo/mono switching i 
performed by the pilot decode bloc! 
This has two modes of operation whic 
we will now describe. 

On a strong signal, the decoder wi 
switch to stereo after it sees seve 
consecutive cycles of the 25Hz pile 
waveform. When conditions are bac 
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Paymaster AM/FM tuner with the stereo decoder fitted. 


however, the pilot decoder detects the 
interference and waits until it sees 37 
consecutive cycles of the 25Hz pilot tone 
(that takes about 1.5 seconds) before it 
goes into the stereo mode. 

Switch SI provides manual switching 
to mono operation by pulling pin 9 low. 
This switch can be regarded as optional 
and, in fact, was not used for the 
Playmaster tuner conversions. 

If no pilot is detected for seven 
consecutive counts, it is assumed the 
incoming signal is mono and the decoder 
is again switched to the long count. This 
reduces the possibility that noise or 
signal-level fluctuations will cause stereo 
triggering. The decoder will also switch 
to the long count if the PLL is out of 
lock, or if interference is detected by the 
co-channel detector before seven cycles 
are counted (each disturbance will reset 
the counter to zero). The level detector 
prevents the decoder from going into 
stereo if the IF input level drops lOdB, 
but will not affect the pilot counter. 

Finally, the decoder will automatically 
switch to mono if there is a 50% 
reduction in the level of the 25Hz pilot 
signal into the pilot decode circuit. 

Once the .decoder has entered the 


stereo mode, it will switch instantly back 
to mono if either the lock detector at pin 
10 goes low, or if the carrier level drops 
below the preset threshold. Seven 
consecutive counts of no pilot will also 
cause the switch to mono. 

When all inputs to the pilot-decode 
block are correct, and the appropriate 
(long or short) count is completed, the 
switch block is enabled. This turns on the 
stereo-indicating LED and passes the L 
- R information to the matrix block. 
The matrix block decodes the stereo 
information and presents the left and 
right channel signals to pins 7 and 8 
respectively. 

In stereo mode, the co-channel input 
(pin 12) is disabled. Co-channel or other 
noise is now detected by negative 
excursions of the I detector. When those 
excursions reach a critical level, the lock 
detector switches the system to mono, 
even though the PLL may still be locked. 
This scheme prevents chattering in and 
out of stereo because of a marginal signal 
or high noise-levels (such as during a 
thunderstorm). 

If you wish to decrease the 
effectiveness of the interference sensing 
(to keep the decoder in its stereo mode in 


the presence of some narrow spike type 
of interference), the 2.2/xF capacitor, Cl, 
may be increased to as much as 47/xF. 

Power for the circuit is derived from 
any convenient +10 to +35V DC rail 
within the tuner and regulated to + 8.3V 
by an LM317 3-terminal regulator. This 
output voltage is set by the 120Q and 
680fi voltage divider on the OUT and 
ADJ terminals. Note that the supply rail 
must be able to deliver up to 40mA 
continuously. 

Selecting a suitable tuner 

Not every AM tuner can be converted 
to receive broadcasts in stereo. But if you 
are careful when you examine the 
tuner’s capabilities, the conversion 
should go smoothly. Here’s what to look 
for: 

1. Old vacuum-tube radios are 

unacceptable. You’ll undoubtedly have 
problems because of the high voltages 
and temperatures involved. 

2. Cheap pocket radios, clock radios, 
small table radios, and the like should not 
be used in most cases. They typically 
have narrow bandwidths, poor 
sensitivity, and self-generated phase and 
frequency modulations that can 
seriously degrade channel separation and 
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increase distortion and noise. (The C- 
QUAM system uses phase-related 
information, so the decoder is sensitive to 
phase variations or modulation.) 

3. Some manually-tuned tuners, 
whether variable-capacitor or variable- 
inductor types, may cause audible 
microphonics when in stereo mode. (The 
Playmaster tuners are quite OK in this 
regard.) Receivers with self-contained 
speakers may also be subject to 


microphonic problems because of the 
speaker vibrations. Those vibrations may 
generate phase modulation and the 
associated problems of poor separation, 
distortion, and noise. 

4. The local oscillator must be stable 
and produce a reasonably clean 
sinewave. An unstable oscillator or a 
severely distorted waveform may cause 
distortion. 

5. Tuners with synthesizer front ends 


or logic-controlled varactor tuning are 
best adapted to AM stereo because of the 
more precise, automatic tuning, and 
better immunity to tuning disturbances. 
However, those types of recievers are not 
guaranteed to be trouble free. Phase 
modulation can originate from the PLL 
comparison frequency and may appear 
as an audible tone. Extra filtering may be 
needed on the control voltages from the 
logic circuits. 



38 


ELECTRONICS Australia, October, 1984 










































Itll make 
your day 


ELECTRONICS Australia, October, 1984 39 





^abio Begpatcl) 


ESTABLISHED 1934 


MATHEMATICS FOR EVERYONE! 


(lhUMSIC) 


CASIO 


$100.00 

$199.00 

$175.00 

$150.00 

$108.00 

$80.00 

$69.00 

$59.95 

$29.95 


TI-99/4A 
HARDWARE 

Disc Controller Cards 
32K Memory Card 
RS232 Card 
Speech Synthesizer 
SOFTWARE 
Microsoft Multiplan 
Home Finance Manager 
Editor Assembler 
Extended Basic 
Miliken Series 
(Multiplicate, subtraction, integers etc.) 
GAMES 

Dragon Mix $29.95 

Alligator Mix $29.95 

Texas 

Instruments 

junior 

Touch & Tell 
Speak & Math 
Little Professor 
Math Marvel 

STUDENTS 

TI-3011 
TI-35 

2CD Programmable 

PROFESSIONAL 

BA-55 
BA-11 
TI-54 
TI-55 
TI-57 
TI-66 


STUDENTS 


FX-39 

$24.95 

FX-550 

$35.00 

FX-702P 

$175.00 

MC-800 

$18.00 

FX-3600P 

$52.50 

BUSINESS 


FX-802P 

$189.95 

FX-702P 

$175.00 

COMPUTERS 


PB-100 

$79.95 

PB-700 

$249.00 

FX-750P 

$208.00 

(with Ram Pack) 


Accessories Available 


HEWLETT 
<!rJk PACKARD 



$89.00 

$89.00 

$25.00 

$35.00 

$22.00 

$33.00 

$75.00 

$76.00 

$54.00 

$48.00 

$63.50 

$81.00 

$109.00 


BUSINESS 

10C 

lie 

12C 

15C 

16C 

41CV 

41CX 

Accessories Available 


$109.86 

$141.00 

$ 202.00 

$22700 

$22700 

$463.00 

$58700 


Digital Multimeters 

75 $160.00 

77 $201.40 

ANTENNAE 

UHF to VHF Converters 

UHF Indoor Signal Boosted Aerials 

Outdoor UHF Highland antennae. 


Prices quoted include tax. We reserve the right to alter prices quoted without notice. 

YES! WE HAVE MAIL AND PHONE ORDERS (PAULA JENKINS) AND USE BANKCARD, 
MASTERCARD, AMERICAN EXPRESS AND AGC FINANCE. OR VISIT OUR STORE. 


JXatrio ©esipatef) i§>ertotte 

869 GEORGE STREET SYDNEY 2000 
TELEPHONES 211 0744 • 211 0816 
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6. The AGC system of the tuner 
should be effective enough to provide a 
generally constant IF input to the 
decoder from all stations. In some tuners 
which use an IC for the AM tuner 
section, it is not possible to gain access to 
the IF signal. 

7. A major advantage is a tuner with a 
tuned RF amplifier at the front end. The 
increased sensitivity and selectivity aid in 
stereo reception and stability. 

Construction 

All the circuitry, with the exception of 
the LED and the optional switch SI, is 
accommodated on a printed circuit board 
coded 84ms 10 and measuring 72 x 
65mm. Fig. 4 shows the parts layout. 

No special procedure need be followed 
when assembling the PCB although we 
suggest that the smaller components be 
installed first. Note carefully the 
orientation of the semiconductors, 
electrolytic capacitors and the LED. We 


used PC stakes to terminate the external 
wiring connections. 

Coil LI consists of 50 turns of 36 B&S 
enalled copper wire close wound on 
Neosid coil former (see parts list). This is 
fitted with an F16 ferrite core slug and a 


shield can, and mounted directly on the 
PCB. Make sure that you terminate the 
coil leads to the base pins indicated on 
the parts layout diagram (Fig. 4). 

Note the 0.1 *tF capacitor shown 
dotted on the parts layout diagram. This 
mounts on the copper side of the PCB 
and is connected between pins 6 and 16 
of the IC. 

The AGC output is not used if 
converting an existing receiver, while the 
optional auto/mono switch was not used 
in the conversions to be described. 

Installation 

For quiet, clean stereo reception, the 
IF input signal level to the decoder must 
lie between 500mV and IV peak-to-peak. 
If the tuner has a high IF output (ie, over 
IV p-p), a series resistor can be added to 
drop the voltage to the desired level. The 
input impedance of the decoder is about 
27kO. 

The IF input is derived from the final 
IF stage immediately preceding the 
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detector diode. Because AGC voltages 
are generally obtained from the detector, 
the existing detector should be left in 
circuit. To avoid conflict with the two 
audio channels coining from the decoder, 
the tuner’s existing audio output must be 
disconnected. 

The decoder assembly may be 
mounted in any convenient place inside 
the tuner, but try to keep it away from 


major heat sources such as a power 
transformer, output transistors and 
heatsinks. Use shielded cable for the IF 
input and audio output connections and 
connect the cable shields to earth at one 
end only. 

Failure to observe this precaution 
could result in an earth loop. The only 
common earth connection between the 
decoder PCB and the tuner is via the 


power supply (see Fig. 4). 

The left and right audio outputs have 
a nominal 200mV RMS output level and 
can be connected directly to the tuner or 
auxiliary inputs of a stereo amplifier. If 
the conversion is in an AM/FM tuner, 
the band switch wiring will have to be 
modified so that the outputs are not 
switched in parallel when in the AM 
mode. 
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We estimate that the current cost 
of parts for the Stereo Decoder is 

$20-25 

Parts for the Audio Filter are 
estimated to cost $17-20. These 
prices include sales tax. 


Once the installation has been 
completed, it is necessary to carry out 
the setting up procedure. Tune in a 
station, connect your DVM (or 
multimeter) to pin 19 of IC1, and adjust 
the slug in coil LI for a reading of 4.1V. 
This done, check that the voltage on pin 
10 is approximately 4.3V (note: this 
indicates that the VCO is in the “lock” 
condition). 

You are now ready to check for stereo 
reception. Tune into your local stereo 
station (one that is broadcasting in C- 
QUAM) and check that the pilot LED 
lights after a few seconds. Note that 
accurate tuning is necessary for stereo 
reception — really, you must be “spot 
on”. 

If interference prevents stereo 
reception, try increasing Cl up to a 
maximum value of 47juF. 

Proven conversions 

We added the decoder PCB to the 
Playmaster Hifi AM Tuner and to the 
Playmaster AM/FM Tuner. Fig. 4 shows 
the wiring details for the Hifi AM Tuner. 

As shown, the IF input for the 
decoder PCB is derived from test point 
TP2. This test point precedes the 
precision rectifier (IC1) in the tuner 
circuit. The precision rectifier (CA3100) 
is left in circuit and the audio chain 
broken by removing buffer amplifier IC2 
(TL071) and the wire link between IC2’s 
pin 6 and resistor R5 (9.1kI2). 

The left channel output from the 
decoder PCB is now connected to the 
tuner’s existing audio filter (ie, to the 
input of the 9.1k0 resistor). From there, 
the signal passes through the whistle 
filter to the left channel output socket. In 
the case of the right channel, a duplicate 
filter circuit must be constructed. 

Fig. 5 shows the duplicate filter 
circuit. This is built on a PCB coded 
84fi 10 and measuring 67 x 33mm. Fig. 4 
shows the parts layout and external 
wiring connections. 

Both the decoder and filter PCBs are 
mounted in the chassis on 19mm 
standoffs. Power for the two PCBs is 
derived from existing supply points on 
the main tuner PCB. Don’t forget to 
remove the wire link between the two 
output sockets, otherwise you definitely 
won’t get stereo. 

The indicator LED can be mounted on 
the front panel, adjacent to the signal 
strength display. 

The setting up procedure is exactly as 


PARTS LIST 

Stereo Decoder Board 

1 PCB, code 84ms10, 72 x 65mm 
1 MCI 3020P stereo decoder 1C 
(Motorola) 

1 LM317T 3-terminal regulator 
1 red LED 

1 Neosid 722/1 coil former with 
7100 screening can, F 16 screw 
core, and 5027/PLD base plate 
1 200mm length of 0.125mm (36 
B&S) enamelled copper wire 
4 19mm standoffs 
Capacitors 

1 100^F/35VW PC electrolytic 

1 33/xF/l 6VW PC electrolytic 

2 10/iF/16VW PC electrolytic 
2 4.7/xF/16VW PC electrolytic 
2 2.2/*F/1 6VW PC electrolytic 
2 1 /iF/16 VW PC electrolytic 

2 0.47ftF/16VW PC electrolytic 

3 0.1 jwF ceramic 
1 .01 ij .F ceramic 

4 .0033#tF metallised polyester 
1 .001 pF metallised polyester 

1 220pF ceramic 
1 180pF ceramic 
1 39pF ceramic 
Resistors ('A W, 2%) 

1 x 220kQ, 2 x 10Okfi, 1 x 7.5M2, 1 
x 5.6kD, 1 x 2.7kG, 1 x 1,6kft, 1 x 
9100, 1 x 6800, 1 x 5600, 1 x 
4300,1 x 2200,1 x 1200, 2 x 1000 
Audio Filter Board 
1 PCB, code 84fi10, 67 x 33mm 
1 TL071 op amp (use IC2 from Hifi 
AM Tuner) 

1 8010 whistle filter coil 

2 19mm standoffs 

Capacitors 

1 1 ,5pFh 6VW PC electrolytic 

2 0.1 fiF monolithic ceramic 

2 .0047/xF metallised polyester 
1 ,0022#tF metallised polyester 
1 560pF polystyrene 

1 10OpF ceramic 

Resistors ('A W, 5 % unless noted) 

2 x 10OkQ, 1 x 91 kO 2%, 1 x 10kO, 
1 x 9.1 kO 2%, 1 x 8.2kO 
Miscellaneous 

Machine screws and nuts, hook-up 
wire, shielded cable, solder, PC 
stackes etc. 


described in “installation” above, while 
the whistle filter is adjusted by rotating 
the ferrite cup for the best null (see page 
70, February 1983). 

Fig. 6 shows the conversion details for 
the Playmaster AM/FM Tuner. The 
455kHz IF signal is most conveniently 
extracted by making a connection to the 
anode of the 0A90 detector diode. In this 
case, however, the available signal level 
must be attenuated using a 39kQ series 
resistor. 

Continued on pi 17 


NEW! 

LOW COST 
SWITCHERS 

Here is a range of switching 
power supplies for the 
budget conscious user. 
They are designed 
especially for micro to 
medium computer systems 
and use a series flyback 
design to provide multiple 
outputs. 



ALL PRICES PLUS SALES 
TAX AND FREIGHT. 

DELIVERY FROM STOCK 

X1MTEX 

ELECTRONICS 

A DIVISION OF TELCOK 
AUSTRALIA PTY LIMITED 

36 Lisbon Street, 
Fairfield NSW 2165 
Telephone (02)728 2121. 
Telex 27922. 
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Imagine sound 
so perfect, 
it could reduce 
a grown musician 
to tears. 



Danny Beckerman is one of the real 

renaissance men of modern music. He has 

orchestrated for Rick Wakeman, produced 
for Alex Harve y, composed for Status Quo 
and worked with Rod Stewart. 

Not to mention composin g several 

film scores, including the recent Australian 
hit, "Movin g Out". 

Here Danny notes his impressions 
u pon hearin g "The Concerts in China" b y 

Jean-Michel Jarre on a Philips Compact 

Disc Pla yer. 

"The things I could have done, the 
sounds you could have heard, if only Philips 
had been able to give us their remarkable 
creation earlier, 

It brings a tear to my eye, to think of 
what might have been, 

You see, in the recording studio, it is 
always vital for me to know that whatever 
sounds I create, the listener will hear them in 
exactly the same way, 

But until recently that has never been 
entirely possible, 

The modern electronic synthesisers 
that I find I most often work with have an 
incredible range from ultra-low pulsating 
throbs through to the most delicate 
high-pitched sounds, Conventional 
records are hard pushed to cope 
with them without compromising 
the overall dynamics, 

The Philips Compact Disc 
Player has put an end to all this, 

Listening to "The Concerts in 
China" on Compact Disc, one can 
truly appreciate the clarity and 
subtleties of an ever-changing 
stereo soundscape, 

Jarre's music drifts and flows 


through "Fishing Junks at Sunset" to the 
attacking synthesisers of "Magnetic Fields", 
His unique style of electronic music and the 
haunting magic of the Peking Conservatoire 
Symphony Orchestra, although vastly 
different in timbre and technique, complement 
each other all the more magnificently on the 
Philips Compact Disc Player. 

I have been inspired by hearing this 
recording. At least from now on, thanks to 
Philips, I can record in the studio fully 
confident that what I hear is what you will 
hear on Compact Disc." 

Classical, jazz, rock, no matter what 
your taste, many hundreds of titles are 
already available on compact disc, 

Music that will last forever, because the 
disc will last forever, The music is stored in 
digital form and protected by a layer of 
transparent material, 

No wear, no scratches, no deterioration, 
Furthermore, no rumble, no wow and 
flutter because there is no stylus, 

All thanks to this remarkable creation 
of Philips which has revolutionised the 
quality of recorded music, 

Pure perfect sound - forever. 



We want you 
to have the best. 


PHILIPS 
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New range of LCD panels 

Varitronix have just announced a 
range of dot matrix LCD panels which 
include RAM, character generator 
ROM and multi plexing drivers. These 
versatile units are ideal for interfacing 
with microprocessors to provide up to 
160 characters of information. 


An accessory electroluminescent 
panel can be sandwiched between the 
LCD and its mounting frame so that 
bright blue characters will appear in the 
display. This is powered by a thimble¬ 
sized inverter. Alternatively, 
flourescent backlighting can be used in 
conjunction with coloured gels to 
provide a display of any colour. 


Characters are displayed in a 5 x 7 
matrix, with display formats ranging 
from one line of 16 characters to four 
lines of 40 characters. The modules are 
CMOS and have very low operating 
currents. 

Varitronix displays are available 
from Promark Electronics Pty Ltd, PO 
Box 381, Crows Nest, NSW 2065. 
Phone (02)439 5477. 


Water resistant 
car speakers 

Pioneer Electronics has announced 
the release of two new water resistant 
GF cone car stereo speakers: 60W 
models TS1635S and TS1645S. 

By combining paper pulp, glass fibre 
and epoxy resin, the GF Cone develops 
less break-up than ordinary paper cone 
speakers to give lower distortion and 
wider frequency response. A by-product 
is that the GF Cone is water resistant. 
Thus there is no need to fit water 
deflectors when installing in doors. 

The two-way TS1635S is a flush- 
mount 16cm speaker which replaces the 
Pioneer paper cone TS1644. With its 
shallow mounting depth, 60W power 
handling capacity and frequency range 
of 40-20,000Hz, the TS1635S can serve 
as an ideal door or rear deck speaker for 
most vehicles. 

The TS1645S is a three-way flush- 
mount 16cm speaker which provides a 
budget priced alternative to Pioneer’s 
GF Cone TS1655 speakers, and is a 
worthy successor to the Pioneer paper 
cone TS168 speakers. 

The frequency range of 35-20,000Hz 
for the TS1645S will make it a popular 
door or rear deck speaker. With power 
handling of 60W it is more than 
adequate for any car stereo system. 

Further information from Pioneer 
Electronics, PO Box 295 Mordialloc, 
Victoria, 3195. Phone (03) 580 9911. 
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EVIEWS, RELEASES AMD SERVICES 


Bostik Super Glue and 
solvent pack 

Emhart Australia Pty Ltd, makers of 
“Bostik” products, announce a new 
package and applicator for Bostik Super 
Glue. The new applicator squeeze pack 
dispenses one drop of superglue at a time 
on a surface to be bonded. The glue and 
applicator have many uses in the 
electronics industry. 

One of the major attractions of the 
handy pack is a 5ml bottle of non-toxic 
Bostik Super Solvent which comes with 
the three-gram plastic container of the 
Super Glue. Should the operator’s fingers 
become bonded with the fast acting 
Super Glue, a few drops of the solvent 
will release the bonded skin painlessly, 
and the skin can then be washed in soap 
and water. Solvent must not be used to 
flush the eye should eye contact happen; 
only water should be used and a doctor 
called. 

Satisfactory bonding of metals, glass, 
ceramics, natural and synthetic rubbers 
and plastics is essential to the electronics 
industry, and it is with these materials 
that the Bostik Super glue has the best 
results. After curing — 12 to 24 hours at 
room temperature — the colourless, 
odourless glue maintains its sheer 



strength in temperatures as low as minus 
20°C and as high as 80°C to 100°C. 

The company also markets a wide 
range of glues and adhesives for a variety 
of electronics industry applications. 


Further information from Emhart 
Australia Pty Ltd, Bostik Division, PO 
Box 50, Thomastown, Victoria, 3074. 
Phone (03) 465 5211. 



3NI cable 

identification system 

The 3M company has announced a 
second generation “ScotchCode” wire 
marker (identification) dispenser. The 
first generation unit, developed in the 
US, dispensed numbered or lettered 
rolls of adhesive tape and achieved 
immediate acceptance by electrical 
contractors, maintenance workers, and 
Telecom linesman. 

The second generation unit retains 
the benefits of the “ScotchCode” 
Dispenser while offering the added 
option of a colour coding system for 
wire and cable identification. The 
pocket sized dispenser holds high 
quality electrical grade tape which 
conforms to the standard colours for 
wire and cable marking — blue, 
orange, green, grey, brown, white, red, 
yellow/green stripe, yellow and purple. 

The flame retardant epoxy film tape 
will resist oil, solvents, dirt and extreme 
heat and has excellent conformability 
and adhesion to clean neoprene. 


hypalon, nylon and pvc insulation 
materials. The new coding system 
means that there is now a choice of 
three complementary “ScotchCode” 
marking systems — number, letters, 
and colours. When used together the 
three provide infinite flexibility for 


even the most complex identification 
tasks. 

For further information about the 
“ScotchCode” wire marker dispenser, 
contact 3M Australia Pty Ltd PO Box 
99 Pymble, NSW 2073. Phone (02) 
498 9333. 


ELECTRONICS Australia, October, 1984 


47 






r NEW PRODUCTS 



Barcode data entry 
terminal 

Barcode Technology has announced 
the release of a hand held portable data 
entry terminal which can be connected 
to laser scanners and light pens or used 
alone for manual or automated data 
collection. 

It is powered by nickel cadium 
batteries and high perfomance CMOS 
chips which make it ideal for remote 
applications in which data are keyed in 
manually, or for sites in which data are 
entered via a barcode wand or scanner. 
With CMOS chipmemory, retention is 
guaranteed even in the case of battery 
failure. 

Using acoustic couplers data can be 
transmitted over a normal telephone 
line to a collection centre or 
downloaded direct to any host 
computer via an RS232C adaptor. A 
dot matrix printer prints 40 characters 
per line and runs off either mains 
power or a car cigarette lighter. The 
keyboard can be alphanumeric with up 
to 23 function keys, or numeric only 
with up to 13 function keys. 

The display provides two lines of 5 x 
7 dot matrix liquid crystal characters — 
16 per line. Memory is up to 64K bytes 
— or 128K nibbles if data are numeric 


only — available in 2K or 8K byte 
increments. Peripherals available 
include the LS7000, a hand-held laser- 
based barcode scanner able to read 
information on labels without making 
contact. 

Also available is a small contact 
barcode reader — an infrared light pen 


or optical wand. The reading tip has a 
protective metal sheath while the rest 
of the wand is made of high strength 
plastic. 

Further information from Barcode 
Technology Pty Ltd, PO Box 248, 
Enfield, NSW, 2136. Phone (02) 
747 2244. 


High resolution 
display monitor 

Energy Measurements has announced 
the realease of a new German-built 
5-inch Display Monitor which is suitable 


for 19-inch rack mounting (3HE). The 
unit has provision for instant connection 
to TTL or BAS systems. 

The unit operates at 25MHz and 
features a 125mm diagonal screen with 
high resolution display of 2400 
characters (96 characters x 25 lines). The 


TK5 Europa Monitor is available in 
green and white screen and also as a 
freestanding unit. It is solid state and 
measures 129 x 230 x 113mm (WxDx 
H). 

Further information from Energy 
Measurements, PO Box 90, Pymble, 
NSW, 2073. Phone (02) 449 9910. 
















Phone fen: 

telecommunications 
component innovations 


Telecommunication equipment manufacturers 
face constant pressure for more and more user 
features. These pressures are accompanied by 
complex technical problems imposed by the 
highly sophisticated integration of business 
communications and information systems. 

“New” equipment frequently becomes 
obsolescent, virtually from the first production 
run. 

Elegant technical solutions, design flexibility 
and inherent reliability stem from the very latest 
“chip” and component technologies. So the long¬ 
term winners will be the companies who employ 
the most up-to-date and reliable electronic 
technology right from the start - moving their 
new designs smoothly into production. 

This is where Elcoma fits in. It is precisely the 


area in which we shine - innovation and reliability. 

Our research laboratories in the UK, West 
Germany, France, Holland, Belgium and the USA 
are long established and internationally acclaimed 
centres of fundamental research. 

Considering that our catalogues contain 
200,000 products for all branches of the electronics 
industry - and our turnover, globally, exceeds our 
nearest competitor by over 50% - it is highly 
likely that Elcoma are already efficient suppliers 
to your needs. 

If not, why not use your telephone to take 
advantage of our experience? 

Sydney 427 0888 Melbourne 542 3333 
Adelaide 243 0155 Perth 277 4199 

Brisbane 44 0191 




Electronic 
Components & 
Materials 


PHILIPS 
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FROM HOBBYIST TO PROFESSIONAL - 
FLUKE MUST BE YOUR FIRST MULTIMETER CHOICE 
FOR FEATURES, QUALITY AND VALUE 


FLUKE MULTIMETERS 
CARRY A ONE YEAR 
MINIMUM WARRANTY 



1 8050A 


True RMS 
ipedances 


2 8020B 


10kHz • Cor 


> mOOOMc 


4 8060a" 


7 8060A 


RMS to 100k! 
200kHz »dB; 


LOW COST 70 SERIES 
WITH ANALOG & DIGITAL 
DISPLAY r 3 Ypat, 


SOLD & SERVICED IN AUSTRALIA BY EE3MEASCO 

Instruments Pty. Ltd. 

sPty Ltd - incorporated in N.S.W. 

L ES VICTORIA QUEENSLAND SOUTH AUSTRALIA WESTERN AUSTRALIA 


ACCESSORIES INCREASE 
THE VERSATILITY OF 
YOUR FLUKE 
MULTIMETER 


AND ARE BACKED BY 
COMPREHENSIVE SPARE 
PARTS, CALIBRATION 
AND SERVICE 


8010A 8012 A (similar to 8050A) 
I010A has 10A range and true RMS • 8012 
s low ohms (0.001 ohm resolution) • Both 


Continuity beeper 

8021B 8022B 

3% digit • 0.25% basic accuracy • Dior 


4 8024B 


6 8062A 


5 


8026B 
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Mobile radio selective 
calling systems 

Sepac Industries offer two low cost 
mobile radio signalling units which 
provide an economical mobile to mobile 
radio selective calling network. The S331 
provides a mobile operator with the 
facility to selectively call up to 10 
stations by setting a slider switch. 
Facilities include the Use of the vehicle 
horn as an external alarm, flashing LED 
and audible beep to alert the called 
driver, individual addressing of mobile 
units, and auto acknowledge. 

The S360 is an advanced version of 
the S331, which, in effect allows any 
vehicle to operate as a base station. 
Features include mobile selective calling 
of up to 1000 outstations, individual 
addressing of called mobile units, auto 
acknowledge of receipt of addressed 
calls, external horn alarm, etc. 

Both units interface directly with most 
brands of mobile radio and are 
compatible with the Sepac range of 
Selcal console and mobile units. 

Further information from Sepac 
Industries (Australia) Pty Ltd, 134 Beach 
Street, Frankston, Victoria, 3199. Phone 
(03) 781 3144. 


RIFA high efficiency 
DC/DC converters 

Marketplace Communications Pty Ltd 
announce the availability of a range of 
DC/DC converters manufactured by 
Rifa of Sweden. The series comprises 
eight different DC/DC converters, all 
having the same mechanical design. Five 
of the converters are fed with 48V and 
the others with 24V. Each group 
includes a converter for three output 


voltages, and the first group also has one 
for two output voltages. All the 
remainder provide a single output 
voltage. 

The converters can be connected in 
parallel, they have transient protection 
on the supply side, current-limited 
output, slow start and external start/stop 
function, and the output voltage is 
adjustable to within ± 10%. The use of 
high conversion frequency ensures small 
dimensions. The power modules operate 
at 300kHz as against the 30-40kHz 


commonly used in conventional 
converters. 

The converters are produced in two 
versions, one for mounting on printed 
circuit boards, and one for individual 
mounting (chassis version). In the basic 
printed board version the ceramic 
substrate with the components is 
mounted on a heatsink profile with an 
aluminium lid, which protects it against 
mechanical damage. The 40W power 
module is also equipped with an extra 
heatsink section which is snapped on to 
the heatsink profile. 

The chassis version has an adapter 
mounted on the heatsink profile, and this 
version of the 40W module does not 
need any extra cooling. 

The 48V input versions have power 
rating from 25W to 40W with output 
voltages, either singly or in combination, 
of 5V and 12V, including ±12V. The 
24V input versions have a similar range. 
The actual input voltage can range from 
39 to 64V for the nominal 48V versions, 
and from 19 to 35V from the 24V 
versions. Efficiency is given as 80%. 

Futher information from Marketplace 
Communications Pty Ltd, 31 Robinson 
St, Dandenong, Victoria, 3175. Phone 
793 5122. 
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Computer display 
expander 

The expanding field of personal 
computer training, sales, promotion, 
and education has prompted a 
Melbourne based company, Unique 
Micro Designs, to develop a display 
expander system. This facilitates the 
distribution of video information to 
several monitors from a single 
computer. Two systems are available: 
passive splitting, and an active 
master/slave daisy chain network. 

Low cost passive splitting can be 
used when a maximum of four 
monitors are to linked to a personal 
computer, in a star configuration, 
involving distances of less than three 
metres. 

Active transmission is available for 
longer distances and/or larger numbers 
of monitors. Slave units may be 
connected to a monitor, personal 
computer, or linked daisy chain fashion 
to the master personal computer. 

The system has proved to be an 
excellent aid for organisations 
providing “hands-on” microcomputing 
courses. The ability of the students to 



switch the display from their own 
systems’ output to what is displayed on 
the teachers’ VDU is quite useful in the 
classroom situation. 


Further information from Unique 
Micro Design Pty Ltd, 4 Robinlee Ave, 
East Burwood 3151. Phone (03) 
233 4817. 


WHOLESALE 

BURGLAR 

ALARM 

SUPPLIERS 

Control Panels 
Horn Sirens 
Key Switches 
Reed Switches 
Pressure Mats 
Microwave Detectors 
Infrared Detectors 
Ultrasonic Detectors 
Glass Break Detectors 
Wireless TX RX 
MAIL ORDERS AND 
PRICE LIST A VAILABLE | 
ON REQUEST 


|elecjron| 

» I 

225 RAMSAY ROAD. 
HABERFIELD, 2045. NSW 
PHONE 799 4745 


Versatile chassis holders 
from Scope 

The Panavise division of Scope 
Laboratories has released two new 
chassis holders which pivot horizontally 
with friction brake and positive lock 
detent. Both models are portable and 
capable of accepting chassis up to 
450mm wide. The pivot centre height is 
225mm from the bench top. 


One model (602) has twin self 
centering clamps opening to 225mm. the 
other model (601) has scissor clamps with 
swivel jaws to accept odd shaped chassis. 
For safety, a positive lock detent is 
visible while rotating the chassis, with a 
visual indicator showing when the safety 
latch is engaged. An all-metal friction 
brake on each bearing is also fitted. 

Further information from Scope 
Laboratories, PO Box 63, Niddrie, 
Victoria, 3042. Phone (03) 338 1566. 
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WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR CHIPS... WOOD FOR C 


MEGURO PROFESSIONAL SCOPES 
AT HOBBYIST PRICES 

20MHz 
MO-1251 

2 CHANNEL WITH 
COMPONENT 
TESTER 


$599°° 


INCLUDING 
TWO (1:1/1:10) 
PROBES! 


• Sensitivity: 5mV/div- 20V/div; ImV/div 
at x5 MAG • Bandwidth: DC or 10 Hz - 
20 MHz • Sweep Mode: NORMAL, AUTO 

• Trigger Source: INT, CH2, LINE, EXT 

• X-Y Operation; & Z-Axis modulation 

• Component Tester: for R, L, C & diodes 


35MHz 

MO-1252 

2 CHANNEL WITH 
TRIGGER DELAY 

*849“ «*S? 


HtHpl/Vs 


*20«o' 


INCLUDING TWO 
(1:1/1:10) PROBES 


• Sensitivity: 5MV/div-lOV/div; ImV/div at 
x5 MAG • Bandwidth: DC or 10Hz - 35 MHz 

• Sweep Mode: NORMAL, AUTO, SINGLE, 



• Sweep Mt 
DELAY • Ti 


_'• Trigger Delay: INTEN'D, 

DELAY'D; 1 us -10OmS • Trigger Source: 
INT, LINE, EXT, EXT/10 • X-Y Operation; 
& X-Axis modulation 


__ 


SPECIALS 


TIC246D 16Amp 
400VTriac 
TIC106A 5Amp 
100V SCR .33 

MM5740AAF-N 
Keyboard Encoder $10.00 
2N3349 $1.00 

2N2904 .50 

LM311HTO-5 $1.00 


$1.96 10 off $1.30 


12V DC MINIATURE 
RELAYS 

OUASS112D 

SPDT rated at 3A. 400ohm coil 
OUDESS112D 

SPDT rated at 5A. 320ohm coil 
OMISS112 
SPDT rated at 10A.270ohm coil $4.10 
OMISS212 

DPDT rated at 5A. 270ohm coil 


$2.20 

$2.50 


$4.33 



A-TEK BREADBOARDS 

Ideal for circuit development and 
experimenters since you don’t need to 
solder and un-solder components. 
Nickel plated contacts accept all DIP 
IC's and component leads from 22 to 
30AWG. Will soon save its cost in time 
and elimination of damage to 
components. 

We stock a wide range but the B-147 is 
our most popular with 512 groups of 5 
Tie Points, 28 busses of 25 Tie Points 
and 4 supply terminals. 

Toss out those rats nests and get on with 
the job! 


* 53 *° 



MINIATURE METALLISED 
POLYESTER CAPACITORS 

• Rated at 100V/63V dc • Extremely small 
(0.22uF is 2.5x6x7,2mm) • 5mm lead 
spacing • MKT1817and MKT1826 
0.01 uF, 0.015,0.022,0.033,0.047, 

0.068,0.1 uF 384 each 

0.15uF 444,0.22 484,0.33 584, 0.47 604, 
0.68$1.20, luF$1.40 


MINIATURE 

POLYPROPYLENE 

CAPACITORS 

• Rated at 63V dc • Extremely small 
(4.5x6x7.2mm!!) • 5mm lead spacing 

• KP1830 

lOOpF, 150,229,339,470, 

680, lOOOpF 364 each 

1500pF, 2200,3300,4700,5600, 

6800, lOOOOpF 424 each 


a IK 


mm 



Fluke 77 $ 201 0< 


Analog/digital display 

Volts, ohms. 10A, mA. 
diode test 


Audible continuity 

"Touch Hold" function 

Autorange/range hold 

0.3% basic dc accuracy 

2000 4 hour battery lile 

3-year warranty 

Multipurpose holster 


8.30 to 5 Monday to Friday. 8.30 to 12 Sat. 

Mail Orders add $3.00 to cover postal charges. 
Next day delivery in Sydney add $5.00. 

All prices INCLUDE sales tax. 

Tax exemption certificates accepted if line value 
exceeds $10.00. 



GEOFF WOOD ELECTRONICS PTY LTD 

Incorporated in N.S. W. 

656A Darling St, Rozelle 2039 
(One door from National Street) 

Tel: 8106845 




$10.00 


specialising in electronic components for the professional and hobbyist. 














































Thermocouple 
probe for your 
digital multimeter 


Do you need a thermocouple probe for your 
multimeter but cannot afford the commercial 
models? This probe suits any digital multimeter and 
can also be used with analog multimeters. 


by LEO SIMPSON Design by BOB FLYNN 


Anyone who designs and builds 
amplifiers or power control circuits needs 
a means of measuring temperatures over 
a wide range. A thermocouple probe 
which can be connected to a digital 
multimeter is an attractive proposition 
but commercial probes can cost $200 or 
more. This EA design will cost 
considerably less than that. 

Temperature range 

This design uses an iron-constantan 
thermocouple which can measure 
temperatures up to 350°C on a 
continuous basis or up to 400°C 
intermittently. The lower temperature 
limit is about -17°C, as set by the 
circuit itself. 

This large temperature range will 
allow measurement of body temp¬ 
eratures of all power semiconductors and 
wirewound resistors. The probe will also 
have applications in automotive 
engineering and in many laboratory 
situations. 

At the same time, the minimum 
temperature limit of -17°C will be 
suitable for checking freezers and 
refrigerators. 


expected is within about ±3.5% over 
the whole range. 

In other words, just because this 
thermocouple probe is mainly intended 
for use with digital multimeters, we 
make no claim to have achieved typical 
DVM accuracy. The best you will 
achieve is within about 2°C over the 
range from 0°C to 150°C. For most 
applications that is more than adequate. 

Output voltage 

This thermocouple probe is really a 
temperature to voltage converter. It has 
an output which is zero at 0°C and 
varies at the rate 10mV/C°. This makes 
it suitable for all digital multimeters and 
analog multimeters with an input 
impedance of lOMfi. 



CONSTANTAN 


REFERENCE 

JUNCTION 


Accuracy 

Let’s immediately put accuracy into 
perspective. Thermocouples are not 
particularly linear devices. That is to say, 
their temperature coefficient is not 
constant throughout their operating 
temperate range. An iron-constantan 
thermocouple is one of the more linear 
types in this respect but unless a 
complicated compensation circuit is 
employed, the best accuracy that can be 



The electronic components of the 
circuit are housed in a small plastic zippy 
box measuring 83 X 55 X 32mm. This 
is fitted with two banana jacks on one 
end to plug directly into any digital 
multimeter. The unit is powered from a 
single 9V battery. 

Now let’s discuss the theory of 
operation. A thermocouple is made by 
joining wires of two different metals, as 
shown in Fig. 1. The output voltage is 
proportional to the difference in 
temperature between the measuring 
junction and the reference junction. The 
constant of proportionality is known the 
Seebeck coefficient and ranges from 
5/xV/C° to over 50/xV/C° for commonly 
used thermocouples. 

How do we use this Seebeck effect to 
directly measure temperatures? One way 
is to maintain the reference junction at a 
constant 0°C (in an ice bath). This means 
that the thermocouple output will be 
zero when the measuring junction is at 
0°C and we will not have to worry about 
what the ambient temperature is. 

Well, ice baths are nice and 
reproduceable but they are not the most 



LM3535Z provides reference junction 
compensation. 
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convenient way of providing a fixed 
reference. A more convenient method is 
to add a compensating voltage to the 
measuring circuit so that the reference 
junction appears to be always at 0°C 
when, in reality, it is floating up and 
down at the ambient temperature. 


Our circuit has this reference junction 
compensation. It takes the form of a 
National Semiconductor LM335Z 
precision temperature sensor. This 
semiconductor device generates a 
voltage which is directly proportional to 
the absolute temperature. Fig. 2 shows 


The Thermocouple Probe plugs directly into 
your digital multimeter and can measure 
temperatures from — 17°C to +350°C. 



We estimate the current cost of 
parts for this project to be 

$25-$28 

This includes sales tax but does 
not include the cost of the ther¬ 
mocouple which will vary accor¬ 
ding to type. 


that the LM355Z is held at the same 
temperature as the reference junction. 

The method of compensation works 
like this. The output of the LM335Z is 
adjusted and divided so that it 
looks like another thermocouple, as far 
as the circuit is concerned. Its output is 
connected in series with the measuring 
thermocouple which is connected to an 
op amp measuring circuit. At the same 
time, another reference voltage is used to 


Fig. 5: final circuit for the Thermocouple Probe. 
Note that the meter is connected to the reference 
output, pin 1, so that temperatures below 0°C can 
be measured. 


■AlANCE OUTPUT FEEDBACK 



Fig. 4: the LM10C contains a precision voltage 
reference, an adjustable buffer, and a high-quality 
op amp. 
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Thermocouple probe for 
your digital multimeter 


buck out the absolute voltage generated 
by the LM335Z. 

The method of connection is shown in 
Fig. 3. It works like this. When the 
thermocouple is at ambient temperature 
it generates no voltage. But the LM335Z 
does generate a voltage. 

Now the interesting point about the 
LM335Z is that it can be calibrated to 
have less than 1°C error over a 100°C 
temperature range by setting it give 
2.932V at 20°C. 

If we then feed the LM335Z output 
voltage through the divider (82kfi + 
22kl2 + 56012) the output at 20°C is then 
15.7mV and it will change at 53.5/xV/C° 
which is the same as the Seebeck 
coefficient of the thermocouple. 

So now we have two temperature- 
dependent voltage sources connected in 
series to the non-inverting input of the 
op amp in Fig. 3. Thus the output of the 
op amp will be directly proportional to 
the temperature at the measuring 
junction. There will be no need to 
correct the measured temperature by 
adding in the ambient temperature; the 
circuit has done that for us. 

One problem remains though. The 
LM335Z has an output of 14.6mV at 
0°C. This means that the op amp will 
not have a zero output at freezing point 
which is what we want. We need to 
cancel out the effect of that 14.6mV 
“offset” from LM335Z at 0°C. This is 
accomplished by feeding a fixed 14.6mV 


to the inverting input of the op amp. 

The output of the op amp will now be 
zero at freezing point and the output 
voltage will be directly proportional to 
the temperature in degrees Celsius. 

Op amp requirements 

The op amp we require is rather 
special. Ideally it should operate from a 
single low voltage supply, have a low 
current drain to conserve the battery and 
have an especially low drift. In addition, 
we also have the requirement of a fixed 
voltage reference which is needed to 
cancel out the LM335 offset. 

It so happens that there is one op amp 
which meets all these requirements 
neatly, including having an inbuilt 
voltage reference. It is the National 
Semiconductor LM10C. This is 
described by the manufacturer as a 
monolithic IC consisting of a precision 
voltage reference, an adjustable 
reference buffer and an independent 
high quality op amp. 

The LM10C will operate from a single 
supply voltage ranging from a low of 
1.1V up to 40V, with a current drain of 
only 300/iA (typical). Its complementary 
output stage will swing to within 15mV 
of the supply terminals. 

The inbuilt voltage reference is 
200mV and this may be amplified by the 
buffer if necessary. 

The circuit 

Now lets have a look at the final 



Above: mounting details for the banana jack 
plugs. At right is the wiring diagram. Take 
care with the orientation of polarised parts. 


circuit which uses the LM10C. The 
components associated with the 
LM335Z have already been discussed 
but the way in which the internal voltage 
reference is used needs explanation. 

The reference output of the LM10C is 
set at 200mV by operating the internal 
buffer stage as a unity gain amplifier. 
This is accomplished by connecting pin 1 
to pin 8 (see the function diagram of the 
LM10C, Fig. 4.) VR2 sets the input 
voltage to pin 2 to balance out the 
14.6mV from the LM335Z (at 0°C). 

There is another wrinkle in the way in 
which the meter is connected. Note that 
it is not connected to the 0V rail but to 
the reference output, pin 1. This means 
that the negative side of the meter is 
jacked up by 200mV above the 0V rail. 
This means that pin 6 of the LM10C 
should also be at +200mV when the 
thermocouple is at an ambient 
temperature of 0°C. In fact VR2 
accomplishes this. 

The reason for tying the negative side 
of the meter to +200mV is so that 
temperatures below 0°C can be 
measured. If the meter was tied to 0V it 
would not be able to register 
temperatures down to 0°C because the 
LM10C cannot swing its all the way 
down to 0V. 

The voltage gain of the op amp is set 
to 187 by the feedback resistors, 91kfi 
and 2.4kfi in series. This means that the 
thermocouple voltage coefficient of 
53.5jiV/C° is converted to 10mV/C° by 
the circuit. 

Current drain of the circuit is close to 
1.5 milliamps and it should operate 
reliably down to a battery voltage of 5V. 
With intermittent use we estimate the 
battery life to be about 300 hours. 

A high brightness LED is connected in 
series with the battery supply to give a 
pilot light. This scheme is more 
economical than separately powering the 
LED from the battery supply, yet 
provides sufficient LED brightness. 
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Construction 

All the circuit components with the 
exception of the LED are mounted on a 
small PC board measuring 60 x 45mm 
and coded 84tcl0. Assembly is a simple 
matter as only a few parts are involved. 

Two versions of the LM10C are 
suitable for this circuit. They are the 
LM10CH, the metal package, or the 
LM10CN, the dual in-line plastic 
package. If the metal package is used its 
leads should be bent to suit the in-line 
lead configuration and pushed down 
onto the board as far as possible. 

Note that most of the resistors are 
specified with 1 % tolerance and so will 
have five colour code bands instead of 
the usual four. Read them carefully 
before installing the resistors. 

Both trimpots should be the enclosed 
“cermet” variety for good stability. 


View inside the prototype. Use enclosed cermet trimpots for good stability. 

....Si- 


Depending on your application, you can use either a probe-type thermocouple or a simple 
welded junction thermocouple (eg, for monitoring heatsink temperature). 


Note that the PC board should be 
installed in the zippy box and the 
thermocouple connected before any 
checks can be made. Make sure the 
thermocouple leads are well-tinned 
before attempting to solder them to the 
PC pins on the board. 

Output connections are made to 
banana jack pins (fitted with nuts) which 
are fitted to the zippy box at V \-irich 
centres (19mm) to suit most digital 
multimeters. 

We fitted the high brightness LED 
into a red bezel to make an effective pilot 
light for the unit. The LED is wired 
across the SPDT switch as shown in the 
diagram. 

By the way, all the parts for this 
project may be obtained from Geoff 
Wood Electronics, 656a Darling St, 
Rozelle NSW 2039. Phone (02) 
810 6845. 

Calibration 

This is a simple procedure. Ideally you 
need a laboratory grade thermometer 


plus your digital multimeter. First step is 
to note the ambient temperature in the 
vicinity of the thermocouple junction. 
Then VR1 should be set so that the 
voltage across the LM335Z is equal to 
2.732V plus lOmV multiplied by the 
ambient temperature. 

For example, if the ambient 
temperature is 15°C the voltage across 
the LM335Z should be 2.732V plus 
150mV which equals 2.882V. 

Now plug the unit into your digital 
multimeter which should be switched to 
the 2V range. Adjust VR1 to give a 
reading on the DMM which is the 
product of the ambient temperature 
multiplied by 10mV/C°. For example, if 
the temperature is 21°C the voltage 
reading should be 210mV. 

And that’s it. If you wish you can now 
check the thermocouple at reference 
temperatures of 0°C and 100°C using ice 
and boiling water respectively but it 
should only confirm that the system is 
accurate to within about 2° or better 
Continued on page 117 


PARTS LIST 

1 zippy box, 83 X 55 x 32mm, 
with plastic lid 
1 label to suit 

1 PC board, 60 x 45mm, code 
84tc10 

1 216 9V battery plus clip 

connector 

1 SPDT miniature toggle switch 
1 thermocouple probe (see text) 

1 LM10CN op amp 
1 LM335Z temperature sensor 1C 
1 high brightness red LED plus 
bezel 

1 1 jtF/35V tantalum capacitor 
6 PC pins 

2 banana jack pins 
Resistors (ViW, 1 % unless 
specified) 

1 x 91 kO, 1 X 82k0,1 X 22kQ,1 
X 12k0 1 X IOkO/5%,1 X 8.2kO, 
1 X 3.9kO/5%, 1 X 2.4kO, 1 X 
5600, 1 X lOkO cermet trirhpot, 1 
x 1 kO cermet trimpot 


ELECTRONICS Australia, October, 1984 


55 

















30>O-<> 



§§§§§§§§§§§§§§§ WAREHOUSE MOVING FROM OCT 1st TO 7/9 RAWSON ST. AUBURN 2144 §§§§ 


























































□ •°-Q 

o o o o 


The Serviceman 
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A story with a kick in it 


Why is a modern TV set power supply like a motor car engine? No, 
that’s not a conundrum from Simon Townsend’s Wonder World, 
nor am I trying to be facetious. Both devices have one very 
important characteristic in common, something which my main 
story this month makes clear. Curious? Read on. 


The story concerns a late model 30cm 
Rank Arena colour set. It is interesting 
not so much for the actual fault — which 
turned out to be quite trivial — than for 
the job of finding it. The relevant 
circuitry is also interesting and, while 
fairly common these days, is in a form 
which I have not dealt with in much 
detail in these notes before. 

The basic complaint about the set was 
that, at times, it simply would not 
function at switch-on; or, as the owner 
put it, “it wouldn’t start”. In fact, his 

The main supply rails are derived from the line 
output stage, which also powered from one of 
these rails! 


description was more accurate than he 
probably realised. For my part, I would 
have preferred it to be a permanent fault, 
rather than intermittent. 

As it turned out, I needn’t have 
worried. 

In greater detail the set was a Cl210, a 
model which is only some three or four 
years old, and one which I had not 
encountered before. And, as with any 
new set, this meant that it took me a 
little while to find my way around both 
the circuit and the chassis. This was 
particularly so because the circuit is quite 
different, and more in keeping with 
modern trends than the older Rank 
Arenas with which I have been 


acquainted to date. 

In fact, the set was so new to me that I 
did not even have a circuit of it but, 
fortunately, the owner had acquired one 
and brought it along with the set. (I 
promptly made a note to fill the gap in 
my files.) One glance at it made me 
realise that it was nothing like the Rank 
Arenas of old, and I took some time 
going over the circuit to get the feel of it. 

In many ways it follows what is now 
fairly common practice but, of course, 
with its own individual twists. For this 
reason I think a broad discussion of the 
circuit, particularly the power supply, is 
justified. It is a transformerless 
arrangement, with the mains being 
applied directly to a bridge rectifier, the 
output of which is filtered by a 220/xF 
electrolytic (C607), and which sits at 
about 320V under normal operating 
load. 

This forms what might be termed the 
primary DC supply, but the main HT rail 
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of 115V, the picture tube heater supply, 
and several low voltage supply rails, are 
all generated at line frequency 
(15,625kHz), then rectified and filtered 
as required. 

An apparent contradiction in circuits 
of this type is that the line frequency 
generating circuit also operates from a 
supply rail derived in this manner. In this 
respect, the arrangement resembles an 
internal combustion engine; it keeps 
running only by reason of the fact that it 
is running in the first place. 

If it stops it cannot start again of its 
own accord; it needs an external kick to 
get it started. 

In this circuit, two main supply rails, 
including the 155V rail, are derived from 
a transformer (Tl), the primary of which 
is driven by a 2SD807 power transistor 
(TR1) operating at line frequency. 
Collector voltage for this transistor 
comes directly from the mains bridge 
rectifier at 320V. The base is driven via 
another transformer (T2) by a 
2SC1226A transistor (TR3), the base of 
which is driven at line frequency. 

This line frequency comes from pin 1 
of an MA3302 IC (IC1) which functions 
basically as a voltage regulator. Line 
frequency from pin 4 of the line output 
transformer (T502) is fed into IC1 at its 
pin 4. 

Transformer Tl has two secondary 
windings, the larger one providing the 
115V rail via diode D9 and associated 


filter capacitors and chokes. The smaller 
winding provides an 8.8V rail via diode 
D8 and filter capacitor Cl5. 

So how does the system derive its own 
“kick start”. This is simple and quite 
ingenious. The horizontal oscillator, 
along with a number of other functions, 
is provided by an AN5410 IC (IC401) 
which operates from a 12V rail. This 
12V rail is derived from the line output 
transformer (pin 2) via D505 and 
associated filter components. It feeds pin 
8 of IC401 via an isolating diode, D608, 
with further filtering by C530, a 47/xF 
electro. 

But there is another circuit feeding 
this electrolytic. This comes from the 
115V rail via an 8.2kft 3W resistor 
(R510). At switch-on, voltage from the 
bridge rectifier is applied to the collector 
of TR1 via the primary of Tl and, by 
reason of the lOOOpF capacitor, Cl4, 
creates a momentary current pulse in the 
primary and thus generates a voltage in 
the secondary. 

This is sufficient to charge C530 to 
approximately 12V and thus briefly 
energise IC401, the pin 10 output of 
which drives the horizontal drive 
transistor TR501. This in turn drives the 
horizontal output transistor, TR502, and 
thus energises the horizontal output 
transformer. Once this happens all the 
normal operating voltages are generated 
and the system becomes self sustaining. 

If you found all that a bit hard to 


digest, don’t be too disheartened; it does 
take some effort to follow it. On the 
other hand, it really is necessary to 
understand this kind of circuit if one is to 
service it effectively. 

So, having digested the circuit more or 
less along the lines I have just described 

— and I didn’t find it easy either — I 
decided to switch it on and see what 
happened. In fact, it worked first time, 
and I took the opportunity to make 
various voltage measurements and to 
check them against the circuit and 
against my own analysis of how the 
circuit worked. As far as I could 
determine, everything was exactly as it 
should be. 

Subsequently, I was glad I had made 
these measurements because that was 
the one and only time the set functioned 
until I located the fault. The next time I 
switched it on it was completely dead. A 
basic problem with any feedback circuit 
of this kind — because that is what it is 

— is to determine just where the break is 
occurring. 

My first thought concerned the 
starting pulse just described. Was it being 
generated? I stoked up the CRO and 
connected it to the 115V rail, then 
flicked on the main power switch. The 
CRO responded immediately with a brief 
but quite substantial deflection. There 
seemed no doubt that the kick voltage 
was working. I was even able to confirm 
this with a meter, which also kicked well 
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up the scale at each switch on. 

So what next? Could there be a fault 
in IC401? There could be of course, but 
how to confirm this, or otherwise, was 
another matter. I didn’t have a spare 
and, in any case, with 24 pins to be 
unsoldered, I didn’t fancy tackling the 
job on a mere “might be” basis. 

Then, for once, the brain earned its 
keep with a quite practical idea. Not a 
new one, but one I hadn’t used for a long 
time. Suppose, without energising the 
set, I were to isolate the supply rail for 
IC401 (but leaving C530 in circuit) and 
energise it from a separate external 
supply at around 12V. I should then be 
able to determine, with the CRO, 
whether it was generating line frequency 
voltage at pin 10. 

No sooner said than done. In the event 
the external power supply was nothing 
more elaborate than a 216 type 9V 
battery which happened to be handy. 
Having connected it I checked pin 10 
with the CRO and found a beautiful 
train of pulses exactly in accordance 
with the waveforms shown on the 
circuit. This was traced as far as the 
collector of TR501, the horizontal drive 
transistor. 

So that seemed to clear that part of the 
circuit but, at this stage, I had no way of 
knowing whether there was a fault 
further down the line in the line output 
stage, the line output transformer, or any 
of the associated minor components. The 
only clue I had was that the set had 
worked once for me, which seemed to 
rule out any catastrophic failure in this 
area. 

Getting close 

Then I had another idea. If I 
continued to drive IC401 from the 
battery, but turned the set on, could I 
bypass the line output stage by feeding a 
horizontal signal from pin 10 of IC401 
directly to pin 4 of IC1, which normally 
derived its signal from the line output 
transformer? Sjnce the signal voltage 
levels at these two points were roughly 
compatible, it seemed to be worth a try. 


It was simple enough to set up, and I 
used a 0.1/xF capacitor as a coupling 
medium, just to avoid any likely DC 
conflicts. But this time there was no joy. 
The CRO confirmed that the pulse was 
being maintained right up to pin 4 of 
IC1, ie, no shorts, but there was nothing 
coming out of pin 1 to drive TR3. 

At this point I decided that I had 
better have a closer look at this part of 
the circuit. There are two other 
transistors in the power supply, TR2 
(2SC2022) and TR4 (2SC1685) and I had 
tended to dismiss them on the 
assumption that they were some form of 
over-voltage or over-current protection 
circuit. 

Closer examination showed that they 
were no such thing; along with a zener 
diode, D2, they formed a voltage 
regulator circuit for the 8.8V supply rail, 
the primary purpose of which was to 
supply pin 3 of IC1. Checking this rail 
with a meter confirmed my suspicion; 
there was only about IV on pin 3. 

Well, at least we were getting close. 
But was the voltage down as a result of a 
fault in the regulator circuit, or was the 
IC at fault with, say, an internal short. 
Having pulled the battery trick 
successfully with IC401, it seemed the 
natural thing to try it again with IC1. 

I restored the connections to pin 8 of 
IC401, disconnected the 8.8V rail from 
the voltage regulator network (at Dl) 
and connected the 9V battery in its 
place. A check with the meter confirmed 
that the battery was able to maintain its 
voltage on this rail, which seemed to rule 
out an IC fault so, with fingers crossed, I 
switched on. 

And it worked. I had taken the 
precaution of connecting a meter across 
the 115V rail, just in case anything silly 
happened, but this came up spot on 
115 V, the picture tube warmed up, and 
we had a first class picture. So that 
seemed to put the fault squarely back in 
the voltage regulator network. 

Apart from the two transistors there 
are only a few other components 
involved, but I decided to check the 


transistors first. I pulled each one out in 
turn and checked it, but both proved to 
be intact, at least as far as I could check 
them. And, while I was prepared to 
replace them if necessary, I had a feeling 
that they were not at fault. 

I checked the zener diode, D2, and the 
rectifier diode, Dl, but these also seemed 
to be OK. That left about four resistors, 
so the actual denouement was something 
of an anti-climax. The culprit proved to 
be R2 and, to a lesser extent, its 
companion R34, both lOOkfi in the base 
circuit of TR2. R2 read no less than 
5.5M12 while R34, although a lot better, 
was still higher than it should have been. 

I replaced both and away went the set 
like a bought one. 

Afterthoughts 

But there are a couple of afterthoughts 
about this story. One concerns the use of 
a battery as an alternative power supply 
for the two ICs. Would not the regulated 
power supply have been better? For a 
couple of reasons I suggest not. One 
advantage of the battery is that its 
internal resistance is naturally quite high 
and, in the event of a major fault, it is 
not likely to cause any serious damage. 

The other advantage is that it is a 
floating supply; an important one when 
working with modern transformerless, 
hot chassis systems. While this does not 
rule out a mains operated power supply, 
if it was all that was available, the 
battery makes things a whole lot easier. 

The other afterthought is about those 
two resistors. I suspect that they were 
being overrated in both the power and 
voltage sense, plus the fact that they 
were both pretty tatty looking devices, 
not ' in keeping with the rest of the 
components. On the other hand I was 
able to confirm, both from observation 
and the set’s history, that they were 
original components. 

They were of half watt rating but were 
connected virtually directly across the 
320V supply from the bridge. According 
to my calculations this means that each 
would dissipate a fraction over half a 
watt; which is cutting things pretty fine 
even in the most favourable 
circumstances. But it must be 
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remembered that resistor wattage 
ratings are based on free air operation 
and that, in practice, this figure needs to 
be at least halved. 

Then there is the voltage factor. Each 
would have 160V across it, and this 
could well have been excessive for 
resistors of this size and quality. 
Anyway, I fitted a pair of 1W hi-stab 
types and I don’t imagine we will have 
any more trouble from that source. 

But, if you’re handling one of these 
sets it might be a good idea to check 
those two resistors as a matter of routine. 

A tricky Ford Laser 

Just lately, I seem to have run into a 
rash of car troubles. First the water 
pump on my ageing Holden packed it in, 
followed in quick succession by the 
headlight dipper switch, the heater, the 
boot lock and the vacuum modulator 
valve in the automatic transmission. 

It was the last problem that was the 
most worrying — at least, until I 
discovered the cause. The transmission 
doesn’t want to change up from second 
and the exhaust smokes like a backyard 
barbecue on a rainy day. Fortunately, 
the cure isn’t expensive. 

Then there was Mrs Serviceman’s 
Ford Laser. It threw a tantrum and 
began blowing a 15A fuse in one of the 
main lighting circuits. This fuse 
controlled the parking lights, dash panel 
lights, number plate lamp and tail lamps, 
so its function is quite critical. 

The real puzzle was that the fault was 
intermittent. The car would behave 
normally for a couple of weeks and then, 
for no apparent reason, the fuse would 
blow. At the end of a three month 
period, spent fuses littered the bottom of 
the glove compartment like dead soldiers 
on a battlefield. 

These failures came as something of a 
shock to Mrs Serviceman. The Laser — a 
Ghia no less — is her pride and joy and, 
for the two years since new, had been 
completely reliable. Finally, after about 
the sixth fuse, she demanded that 
something be done. My smug reply that 
the car might have to be traded in didn’t 
cut much ice and she was even less 
impressed when I assured her that the 
fault probably lay somewhere between 
the front of the car and the back. 

My first approach was to see if I could 
isolate the fault by progressively turning 
on all the car’s electrical equipment, but 
this was notable only for its lack of 
success. Everything functioned correctly 
and nothing I did would make the fuse 
blow. Back to the drawing board. 

Next, I dismantled and carefully 
examined the number plate lamp and tail 
light assemblies. I checked the wiring 


and the connectors for possible shorts, 
but found nothing. I also checked out the 
front headlight assemblies and the wiring 
to them — again I could find nothing 
wrong. 

Finally, for want of a better idea, I 
inverted myself in the cabin and, with 
the aid of a trouble lamp, peered as best I 
could behind the dash panel. The only 
result was a sore back which was not 
surprising considering some of the 
positions I got myself into. Your 
serviceman is getting much too old for 
this type of caper. 

To cut a long story short, I crawled 
over every centimetre of that Laser and 
got nowhere. It just didn’t seem to make 
sense. Something was shorting out fairly 
solidly somewhere, yet everything was in 
perfect working order. I decided to call it 
a day. 

As is the nature of these things, the 
fault decided to lie doggo for the next 
couple of months. Then it was back 
again, only this time the fuse blowing 
was somewhat more frequent. It was 
time for a different approach. 

Bump sensitive 

Since the fault first appeared when the 
car was on a dirt road, I reasoned that jt 
was probably “bump sensitive”. Perhaps 
I could simulate the fault condition by 
rocking the car back and forth, or by 
bumping the light assemblies and the 
dash panel with the palm of my hand. It 
was worth a try. 

Rocking the car back and forth proved 
fruitless so I began my bump tests, 
beginning with the headlight assemblies, 
then graduating to the dash panel, and 
finally moving to the tail lights. Nothing 
happened until, almost as an 
afterthought, I gave the bumper bar a 
thump immediately above the number 
plate lamp. There was the unmistakeable 
crackle of a short circuit and the fuse 
blew. 

Gotcha! 

Well, not quite, I still had to find the 



cause and this required a closer look at 
the number plate lamp assembly. It 
didn’t take long to establish that the 
lamp is housed in a metal-bodied holder 
which, together with the number plate, is 
bolted to a metal bracket. This 
arrangement, in turn, is bolted to the 
bumper bar, the latter made from 
polycarbonate material. 

Because the bumper electrically 
isolates the bracket from the chassis, a 
separate earth lead is run to the lamp 
holder along with the usual + 12V lead. 
Both these leads pass through 
automotive-style quick connectors. The 
only point of note in this instance was 
that the wiring colour codes across the 
connectors did not match up. 

Dropped penny 

Suddenly the penny dropped: the leads 
to the lamp holder had been transposed. 
It didn’t take long to confirm my sus¬ 
picions. I hooked a voltmeter between 
the bracket assembly and the car chassis, 
replaced the spent fuse, and switched the 
parking lights on. The meter read 12V — 
the bracket, the number plate, and the 
lamp holder were live! 

So why was the fuse blowing? Simple. 
The bumper bar was flexible enough to 
allow the metal bracket to just make 
contact with the car body. So, whenever 
the car hit a decent bump and the lights 
were on, the fuse blew. 

The cure was equally simple. I 
transposed the leads at the quick 
connectors and, voila — the number 
plate stopped giving forth with the volts. 
Now why couldn’t Ford have made the 
car like that in the first place? 

The answer to this question is that it 
was all too easy for someone to transpose 
the connections on the assembly line. 
And why not? As far as the assembly 
worker is concerned, the two connectors 
are exactly the same and the lamp will 
work no matter which way round they 
are connected. 

Finally, why did this fault, which had 
been in Mrs Serviceman’s car since new, 
take so long to show up? Again the 
reason is not too hard to find. A couple 
of months before the fault first appeared, 
the car was hit from behind by a 
motorcyclist who allowed his machine to 
roll forward at the traffic lights. There 
were no visible signs of damage but, 
apparently, it shifted the bumper just 
enough to bring the metal bracket within 
range of the body. 

If not for this rear end shunt, the fault 
would probably have never been 
discovered. In fact, I’d be fascinated to 
know just how many Ford Lasers are 
running around out there with live 
number plates. I’d be even more 
fascinated to learn whether Ford has 
recognised the problem and taken steps 
to prevent it. ~ 
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Build this CRC 
from a kit 

One of the most useful pieces of test equipment is 
an oscilloscope. Here we describe a simple, low- 
cost CRO suitable for home construction. It may 
not have some of the features of expensive 
models, but its price puts it well within the reach of 
the average home constructor. 

by Andrew levidoHI 


An oscilloscope is perhaps the most 
useful piece of test equipment after a 
multimeter. If you have ever built a 
project and found that it did not work, 
even after you had checked all the 
components and voltages, then you have 
probably wished you had a CRO. the 
problem, up till now, has been the cost of 
these instruments. 

This CRO however, with a price tag of 
$229, is well within the reach of most 
hobbyists. In fact, it is less than the cost 
of some digital multimeters. 

For a long time now, it has not been 
an economical proposition for a CRO to 
be built at home. Manufacturers have 
been able to put CROs on the market for 
less than the cost of an equivalent home 
built model. This situation has changed 
now with this Good Will CRO kit being 
marketed by Jaycar. The kit comes 
complete with everything necessary to 
put together a professional-looking 
instrument, and it can be assembled in a 
short time with very little difficulty. 

The assembled oscilloscope is a 
compact unit with a 75mm screen. It has 
a single trace with a free-running sweep 
generator and an uncalibrated vertical 
amplifier. The well finished case comes 
with a pale brown steel cover and a 
professionally produced front panel. 

All operator controls are neatly set out 
on the front panel except for the focus 
and intensity controls which are on the 
rear of the case. Overall dimensions are 
200 x 300 x 150mm (W x D x H). 

The vertical amplifier features a 
5MHz bandwidth, which is more than 
adequate for audio and many digital 


applications. Sensitivity of the prototype 
was 22mV per division but the 
oscilloscope is capable of displaying 
waveforms down to 5mV p-p 
satisfactorily. The input impedance is 
greater than 750kfi on all attenuator 
settings and input voltages can be as high 
as ±50VDC or 70V RMS. The 
horizontal amplifier has a sensitivity of 
250mV per division and a bandwidth of 
500kHz. 

Although the specifications are fairly 
modest by today’s standards, this CRO 
represents an attractively priced 
alternative to the expensive and often 
complex laboratory-standard units. We 
believe that this CRO will be popular 
with the hobbyist who cannot justify 


spending the sort of money usually asked 
for 10 to 20MHz dual-trace CROs. 

Input to the CRO is via BNC 
connectors which means that any of the 
readily available standard CRO probes 
can be used. There are two of these 
connectors on the front panel, one for 
the vertical input and one for an external 
synchronisation signal or the horizontal 
input when the CRO is in the XY mode. 
There is also a slide switch on the front 
panel to select DC or AC-coupling to the 
vertical input stages. 

Front panel controls include a 
4-position vertical gain attenuator with 3 
values of input attenuation and a ground 
position. Next to this is a continuously 
variable vertical gain pot. There are the 
usual horizontal and vertical position 
controls as well. The horizontal timebase 
is selected by a 5-position rotary switch 
with four ranges covering 10Hz to 
100kHz as well as an external timebase 
position. 

Synchronisation of the display is by 
means of a free running sweep generator 
and so a variable sweep control is 
included to allow the displayed 
waveform to be stabilized. A slide switch 
is included to select either internal or 
external synchronisation. A mains 
switch and a LED indicator complete the 
range of user controls. 

How it works 

The operation of the oscilloscope is 
most easily understood by referring to 
the block diagram. The circuit has been 
broken down into seven main parts. 
These are: input attenuator; vertical 
amplifier; cathode ray tube; sweep 
generator, horizontal amplifier; blankjng 
circuit and power supply. Each of these 
sections will be considered in turn and 




























the operation of each part briefly 
discussed in conjunction with the circuit 
diagram. 

Input attenuator 

The signal to be displayed is brought 
into the input attenuator via the DC-AC 
switch which allows DC or AC-coupling 
to be selected. In the DC position the 
signal is connected directly to the input 
attenuator but in the AC position the 
signal is coupled into the attenuator via a 
series capacitor. This capacitor blocks 
any DC component which may be 
present on the input signal. 

Three levels of attenuation are 
provided, as well as the option of 
grounding the input of the vertical 
amplifier. Attenuation is provided by 
resistive dividers on the 1/10 and 1/100 
ranges, the signal being coupled straight 
into the vertical amplifier on the 1/1 
range. High frequency compensation of 
the dividers is provided by the associated 
variable and fixed capacitors. 

The vertical amplifier circuit converts 
the low-level input signal into high- 
voltage signals required to drive the 
deflection plates of the CRT. The gain of 
this amplifier is continuously variable 
over a small range by means of the 


vertical gain pot (R114). This allows the 
user to vary the height of the waveform 
displayed on the screen. The DC offset of 
this amplifier can also be varied by R124, 
the vertical position pot. This allows the 
vertical position of the trace to be 
adjusted. 

The deflection plates require a high 
voltage complementary signal, which 
must be supplied by the vertical 
amplifier. A phase splitter, Q101, is used 
to derive these signals which are then 
amplified by the following circuitry. This 
amplifier is DC coupled throughout since 
it must have a response down to DC. 
Feedback is applied around each side of 
the output stage by R135 and R136. 

The CRT itself consists of an electron 
gun which produces a stream of 
electrons travelling in the direction of the 
screen. This is followed by an 
electrostatic focussing and accelerating 
assembly which focusses the beam into a 
narrow intense spot on the phosphor at 
the end of the tube. 

Sweep generator 

There are two sets of deflection plates 
in the tube, set at 90 degrees to each 
other. These plates electrostatically bend 
the beam in the horizontal and vertical 


directions, depending on the magnitude 
and polarity of the voltages applied 
between opposite plates. 

In order to make the electron beam 
sweep across the screen from left to right 
a ramp voltage must be applied to the 
horizontal deflection plates of the CRT. 
The beam must then return to the left 
hand side of the screen. This return 
trace, or retrace, should be much faster 
than the original left to right movement 
of the beam. 

The sweep generator provides the 
sawtooth waveform necessary to do this. 
The frequency of this sawtooth, and 
hence the speed of the beam across the 
screen is determined by the setting of the 
sweep range switch and the sweep vary 
R207 control. 

The ramps are generated by a constant 
current source (Q203 and its associated 
components) which charges a capacitor 
(C203 to C205). The capacitor is selected 
by the sweep range switch. The sweep 
vary pot controls the amount of current 
delivered by the source. 

When the voltage across the selected 
capacitor reaches a critical value, the 
capacitor is discharged via Q202, Q201, 
and R226. This whole process repeats, 
generating the required sawtooth 
waveform, which then passes into the 
horizontal amplifier. 

The horizontal amplifier provides 
signals of a suitable level to drive the 
deflection plates of the CRT. The input 
to this amplifier is selected by the sweep 
range switch, which has a position to 
allow an external signal to be applied to 
this amplifier. This permits the CRO to 
be used in the X-Y mode. 

The horizontal deflection plates, like 
the vertical deflection plates, require 
complimentary drive voltages. These are 
supplied by the differential pair Q205 
and Q206. The input signal is applied to 
one input, and a DC voltage from the 
horizontal position pot is applied to the 
other. The resulting outputs, taken from 
the collectors of the transistors, are the 
required drive voltages. 

If the electron beam was visible on the 
screen during the retrace period it would 
make the display very confusing. In 
order to avoid this problem the beam is 
turned off during this time. This is the job 
of the blanking circuit. This circuit 
senses the falling edge of the sawtooth 
waveform and cuts off the electron beam 
when this occurs. 

It is necessary that there be some kind 
of synchronisation between the 
waveform to be displayed on the screen 
and each of the ramps applied to the 
horizontal deflection plates if a stable 
display is to be achieved. There are 
several possible ways to accomplish this 
synchronisation, and the designers of 
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This block diagram, in conjunction with the circuit diagram, will help explain the various functions. 
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Specifications 

Screen size. 

75mm 

Sensitivity. 

22mV per division 

Bandwidth. 

5MHz 

Input impedance. 

750kQ minimum 

Maximum input voltage.... 

+ 50VDC or 70V RMS 

Horizontal sensitivity. 

250mV per division 

Horizontal bandwidth. 

500kHz 

Input attenuator. 

3-position uncalibrated 


this instrument have chosen one of the 
simplest and cheapest. 

If the internal-external switch is in the 
internal position, the waveform applied 
to one of the deflection plates is sampled, 
and this sample is used to ensure that 
each ramp begins at the same point on 
the input waveform. With the switch in 
the other position an external signal can 
be used for synchronisation. 

The result of this is that it is necessary 
to adjust the frequency of the sweep 
generator to achieve a stable display. The 
sweep control (R207) is provided for this 
reason. The main disadvantage of this 
method of synchronisation is that it is 
not possible to take frequency 
measurements directly from the display. 

The last block left to describe is the 
power supply which provides the voltage 
rails required by the circuitry and the 
CRT. This CRO uses a fairly 
conventional power supply arrangement 
with a multi-tapped transformer 
providing the various voltages to the 
power supply circuitry. 

The CRT requires 6.3VAC for the 
heater as well as an acceleration voltage 
of - 1200V. This high voltage is derived 
by a voltage doubling rectifier from the 
500V tap on the transformer. This 
rectifier consists of diodes CR306, 
CR307, CR311, CR312 and the 
associated capacitors and resistors. Two 
diodes are used in series to obtain a high 
peak inverse voltage rating. 

The other supply rails are provided by 
full wave rectifiers and filter capacitors 
from the other taps on the transformer. 
The +9V rails are regulated by zener 


diodes CR309 and CR308. The 150V 
rail is derived from the 170V rail via the 
dropping resistors R302 and R303. 

Construction 

Although this CRO is sold as a kit 
there is not really very much involved in 
putting it together. The printed circuit 
board is supplied fully assembled so only 
the mechanical assembly and the wiring 
has to be completed. The kit comes with 
a manual which contains the assembly 
instructions, adjustment procedure, parts 
list, circuit diagram and an explanation 
of the circuit. 

Only a few tools are required for 
construction, these being a few 
screwdrivers, a pair of pliers and a 
medium duty soldering iron. However, 
the setting-up procedure requires that 
you have access to a signal generator and 
a multimeter. 

The manual itself is a little difficult to 
understand because it is written in the 
rather stilted English often found in 
publications originating in South-East 
Asia. Even so, we found it adequate for 
the assembly and setting-up of our unit. 


A few problems were encountered along 
the way but none that could not be 
solved by careful reference to the circuit 
diagram and a little common sense. 

The preassembled circuit board 
seemed to be of reasonable quality and 
the only problem we found with it was 
that the 220V link had been soldered in 
instead of the 240V link. It was a simple 
matter to rectify this. Make sure you 
check this on your board before 
completing assembly. 

The small circuit board which holds 
the CRT socket in our kit was a different 
shape to the one shown in the manual. 
This made it difficult to tell which wires 
went where, but reference to the circuit 
diagram and the pin numbers on the 
CRT socket enabled us to determine the 
correct connections. 

As far as the mechanical side of the 
assembly went we had a few more 
problems. We were supplied with the 
wrong sized pot nuts and the wrong sized 
nuts for the BNC connectors. Four 
mounting holes for the slide switches had 
to be drilled in the front panel chassis 
because this had not been done at the 
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• PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 • 999 • 007 • 
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80 CPS Printers Are Out!! 
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FAMOUS 
VOYAGER 
CAR COMPUTER 

AS REVIEWED 
EA OCT 82 P26-28 
ETI NOV 82 P26 


Features ■ Extra Fast 100 characters per 
second ■ 192 ASCII characters (96 
standard, 96 Italic) ■ Bit Image Graphics 
■ Friction and Sprocket Paper Feed 
(100mm to 254mm Paper) ■ Columns - 
Normal/80,Condensed/142. Enlarged/40 
condensed double width/71 ETite/96, 
Enlarged Elite/48. ■ Logm Seeking^ bi 

Models D 1170 parallel interface 
(standard Centronics) D 1172 Serial RS 

232 with Flag Control and X on/X off 
Handshaking. 


ONLY 

$125- 


Contains equivalent of thousands of transistors — uses massive cu 
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Never before has such a comprehensivecar performance computer been 


le microprocessor technology 
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you drive along. « instant speed, time ar J .. 

audible excess speed alarm 
installation: The Voyager comes complete with an unbelievable array of 
mounting configurations, on dash, under dash or stalk mount All installation 
hardware is supplied (even a roll of insulation tape!) as well, of course as the 
speed and fuel sensors a lavishly illustrated Installation manual is provided as 
well as a comprehensive operators manual 



. ALTRONICS PRINTER PAPER 

We searched the world for this 
' superb low cost printer paper. The 
smooth texture finish is nearly 
Bond' quality Faintly ruled one side 
and pure white the other i.e ideal for 
all types of printer application 
You could easily pay 50% more 
elsewhere lor equivalent quality 
Two Types Available 
D 1160 240mm Wide 
2000 sheets suits Popular 

printers. $39.50 

D 1165 380mm Wide 
2000 sheets suits Commercial 

$47.50 



1 - 9 10 - 99 100 up 
1.50 1.25 99C 

We searched for nearly a year to find quality tape 
web for our Micron Data Cassettes The criteria to 
data tape is of course, very exacting with many 
computers available today Our D 1141 data tape is 
in our humble opinion one of the finest available 
today — anywhere 1 OEM customers, Mytek 
Computing, is reporting 96% success rate with High 
Speed Data Dubbing This is of course quite 
phenomenal when one considers the dubbing 
speed is 30 times normal 1 !! 



P 0870 Solder Type 

Our Price $9.95 
10 up $8.50 
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View inside the completed oscilloscope. The assembly is quite straightforward. 
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factory. Apart from these problems the 
CRO went together well and the result 
was a nicely finished unit. 

By far the longest and most difficult 
job is the wiring. All wires are provided 
cut to length with the ends stripped. Try 
to keep the wiring as neat as possible. 
When it is finished tie up the wires neatly 
with the cable ties provided. We found 
three problems with the wiring, all 
caused by errors in the manual. 

First, the manual shows the CRO with 
three binding posts instead of the two 
l BNC sockets provided. It is an easy 
I matter to wire these in, the only 
difference being that instead of having a 
I central ground terminal there are two 
1 solder lugs on the BNC connectors to be 
grounded. Secondly, we found no 
indication as to which way round the 
LED should be wired, but this can be 
determined from the circuit. 

The third problem was a more serious 
one. There is an error in the wiring 
diagram on page 13 of the manual 
concerning the wiring to the vertical 
position pot. The brown and the purple 
wires, going to points 71 and 60 on the 
board are shown transposed. The circuit 


diagram is correct. Be sure to connect 
these the right way on your CRO 
otherwise the vertical position pot will 
not do what it is supposed to. 

We had no real problems following the 
setting-up procedure. Each step is clearly 
set out in the manual, starting with static 
tests before switch-on and going right 
through all the functions of the CRO. 
This has the advantage of familiarising 
the user with the CRO’s features. 


The only problem we encountered 
during this phase of construction was in 
section 14 of the procedure. The manual 
refers to a trimmer capacitor C120 which 
does not exist. Capacitor Cl02 is the one 
that should be adjusted. 

We had no other problems in 
constructing our CRO and the finished 
instrument was able to meet or exceed all 
of the manufacturer’s specifications. 

For further information, contact 
Jaycar Pty Ltd, PO Box 185, Concord 
2137. Telephone (02) 745 3077. £ 



PRECISION DRILLING 
AND MACHINING 

Throat — 108mm. 

Size — 435mm high. 

Drilling Capacity — 6.5mm max. 
Weight - 5.4kg. 


MODEL MDI (6 speeds) 800rpm-3000rpm 
MODEL MDIH (2 speeds) SOOOrpm & 12000rpm 

Miniature lathe also available. 


MELBOURNE MACHINERY CO. (SALES) PTY LTD. 
51 Queensbridge St, South Melbourne 
(03) 61 2911 
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Books & 
Literature 



Exploring electricity 
and electronics 

EXPLORING ELECTRICITY & 
ELECTRONICS WITH PROJECTS: 
by John Edwards. Published by TAB 
Books Inc, 1983. Soft covers, 128mm x 
209mm, 199 pages. Illustrated with line 
drawings, circuits and photographs. 
ISBN 0-830(5-1497-4. Recommended 
Australian price, $17.95. 

The aim of this book appears to be to 
provide a mini-course in radio and 
electronics, at least to the point where 
the reader can attempt simple 
constructional projects. I say “appears to 
be” because the introduction fails to 
define the aim clearly. The author 
appears to get sidetracked before he can 
get around to it; a failing which crops up 
elsewhere in the book. 

The book starts off at a very 
elementary level — the nature of 
electricity, its sources such as batteries, 
generators, etc — and, at a modest level, 
does a reasonable job. It includes 
chapters on DC circuits, magnetism and 
induction, and includes some simple 
experiments involving batteries, coils, 
lamps, magnets, etc, to demonstrate 
various basic principles. 

Unfortunately, from here on the 
author seems to get bogged down and 
sidetracked by a desire to touch on every 
aspect of the subject under discussion. 


This includes mention and illustrations 
of quite complex commercial versions of 
various devices, to the point where the 
important basic principles are skimped 
and overshadowed by commercial 
hardware. 

In short, he says a little about 
everything, but nothing very substantial 
about anything. 

Granted, there are a few simple 
construction projects, such as power 
supplies, battery chargers, audio 
oscillators, code oscillators, and diode 
(crystal) receivers, but they contain little 
or no information as to how they 
actually operate. 

Particularly disquieting is the 
publisher’s blurb on the back cover. 
“Save time and money ... get the know¬ 
how needed to maintain and repair all 
those electronic gadgets, games and 
systems that have become a part of your 
everyday life — electronic games, TV 
sets, car ignitions, even computers!” 

The truth is that no one needing to 
start at chapter one of this book would 
be qualified, by reading it, to undertake 
anything more than the most elementary 
repairs to any of the devices mentioned. 

In short, not particularly 
recommended. 

Our copy from Thomas Nelson 
Australia, 480 La Trobe St, Melbourne 
3000. (P.G.W.) 

Modern 

Thermoelectrics 

MODERN THERMOELECTRICS: by 
D. M. Rowe and C. M. Bhandari. 
Published by Holt, Rinehart and 
Winston, London, 1983. Hard covers, 
155mm X 240mm, 157 pages, illustrated 
with line drawings, graphs, and 
photographs. ISBN 0-03-910433-8. Price 
in England, £9.50. 

This is a specialised engineering 
textbook dealing with the direct 
conversion of heat into electricity by 
means of thermocouples and the 
complementary (Peltier) effect of direct 
refrigeration by passing current through 
a suitable couple. 

While both effects have been known 
for over 150 years, it is only recently that 
they have been regarded as more than a 
scientific novelty, apart from a few 
simple metering applications. More 
recently a lot of research and practical 
work has been done towards producing 


Guide to 

RTTY frequencies 

GUIDE TO RTTY FREQUENCIE! 
by Oliver P. Ferrell. Published by Gilf 
Associates, Inc, New Jersey, USA. So 
covers, 193 pages, 153 x 229mm. ISB 
0-914542-11-7. Recommended rets 
price $14.95. 

This book is aimed at tl 
RTTY enthusiast who likes to intercei 
commercial RTTY traffic. Apart fro 
the first 16 pages, which are devoted 
general RTTY background, the book 
devoted to listing known commerci 
RTTY stations. 

The list is presented in two formats; I 
frequency and by call sign. (Althouj 
not easy to find unless one knows the Ci 
signs, some Australian stations we 
found, in the “V” call signs). A very lar; 
number of stations are listed, part 
because they are not restricted to ne\ 
services, but include marin 
aeronautical, weather, and oth 
services, and partly because they do n 
appear to be restricted to Englii 
language transmissions. 

For those interested in sue 


practical power generators and 
refrigeration systems. 

There appears to have been two major 
reasons for the upsurge of interest; the 
development of semiconductor materials 
offering much improved efficiency, and 
the demand for specialised power plants 
for use in remote and hostile 
environments, particularly in space 
exploration. 

This is not a book for the casual 
reader, but should prove highly valuable 
to any engineer needing to expand his 
knowledge of this subject in the light of 
its increasing importance. 

There are 10 chapters in all: 
Definitions and Basic Principles; 
Elementary Solid State Theory and 
Thermoelectric Transport Equations; 
Optimisation of the Thermoelectric 
Figure of Merit; Thermoelectric 
Materials; Thermocouple Construction 
and Configurations; Thermoelectric 
Refrigerators; Thermoelectric 
Generators; General applications; 
Conclusions; Appendix. 

Extensive references are provided at 
the end of each chapter and these alone 
would prove invaluable to anyone 
needing to investigate this subject in 
depth. 

In summary, a specialised text book 
for the thermo dynamics engineer and 
which, at the likely price on the 
Australian market, would appear to be 
very good value. 
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information, this book would seem to be 
the most comprehensive we have seen so 
far. 

Our copy from Dick Smith 
Electronics, PO Box 321, North Ryde, 
NSW 2113. (P.G.W.) 


Our copy came direct from the 
publishers, Holt, Rinehart and Winston 
Ltd, 1 St Anne’s Rd, Eastbourne, East 
Sussex, England, BN21 3UN. (P.G.W.) 



INTERESTED IN ELECTRONICS? 
THEN WHY NOTTURN YOUR HOBBY 
INTO A CAREER? 


In this fast-changing electronic world people with interest and 
trainin g are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields: 

Computers • Industrial Controls • Medicine 
Radio Communications • Domestic Radio & Television 


Developments 
in Teletext 

IBA TECHNICAL REVIEW; 
DEVELOPMENTS IN TELETEXT: 
Edited by Paul Gardiner, BSc, IBA 
Engineering Service. Published by the 
Independent Broadcasting Authority 
(Great Britain), Crawley Court, 
Winchester, Hampshire, S021 2QA. 
Soft covers, 68 pages, 194 x 227mm, 
illustrated with photographs and 
diagrams. 

This is a collection of seven papers by 
various engineers, mostly from within 
the IBA, but some from associated 
industries, dealing mainly with Teletext 
at broadcast engineering level, involving 
various standards, and possible future 
developments. However, there is one 
paper from Mullard dealing with 
integrated circuits for receivers. 

Most of the papers are quite deep 
technically and, being of a specialised 
nature, would appeal to only a limited 
audience. On the other hand, this 
audience would undoubtedly find it 
extremely valuable. 

Our copy came direct from the 
publishers and is available free on 
request to IBA. (P.G.W.) 


Electronics plays an important role in these and many otherfields. 
With a Stott’s Home Study Course, training is easy, and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment. 

You'll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They’ll give you 
individual attention and advice, and prompt replies to all test 
assignments and queries. And best of all, you’ll study at your own 
pace, in your own home. 

Send the coupon today. It may be the smartest move of your life. 


r statts® 

CORRESPONDENCE COLLEGE 

I The name to trust in correspondence education. 


-><§ 

Melbourne, 140 Flinders Street. 3000. Tel: 63 6212 ■ 

Sydney, 383 George Street, 2000. Tel: 29 2445 I 
Brisbane, Suite 3,65 Mary Street, 4000. Tel: 221 3972 ■ 
Adelaide, 85 Pirie Street. 5000. Tel: 223 3700 | 

W. Perth, 25 Richardson Street, 6005. Tel: 322 5481 I 
Hobart, 150 Collins Street, 7000. Tel: 34 2399 I 
New Zealand, Box No.30-990, Lower Hutt. Tel: 676 592 ■ 


Please send me free, and without obligation, 
full details of the following courses: 


The Stott’s range of courses 
in Electronics is: 


(please print) | n t r0 to Electronics 
Digital Electronics for 
Technicians/Servicemen 


MR MRS. MISS . 
ADDRESS _ 


-age— Microprocessors 

AM Radio Receivers 
Radio/TV Servicing 
_ postcode _ Colour Television 


sales counsellor will visit you. ala/st5047/eaio/8J 
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Circuit & Design Ideas 



IF/audio circuit 
for VHF receiver 

A very effective VHF receiver can be 
made using the front end of a cheap FM 
tuner modified to cover the 72 to 82MHz 
shortwave band. The RF, oscillator and 
converter coils are modified and the 
converted output coupled to the circuit 
shown. This comprises a three stage IF 
amplifier, detector and AGC, audio 
amplifier with squelch, and a relay to 
control a cassette recorder. 

An alternative to modifying an FM 
front end is to build a suitable circuit 
from the ARRL or RSGB handbooks. 

The IF stages operate at 1820kHz 


rather than the standard 455kHz. This 
higher frequency allows improved image 
rejection. The coils are made by 
rewinding standard miniature IF 
transformers such as DSE Cat L-0260. 
The primaries of each coil are wound 
with five layers of 38B&S enamelled 
wire, with the tapping at two layers. 
Windings for the secondaries are shown 
on the circuit diagram. 

Gain of the audio stage using the 
LM386 is about 50, and the output can 
drive either headphones or a 
loudspeaker. Diodes D3 and D4 across 
the output of the amplifier clip the clicks 
which result from electrical interference. 

The squelch circuit cuts the supply to 
the LM386 when the signal drops below 


a precetermined level as set by 50kI2 
potentiometer (VR1). The overall 
triggering level can be adjusted by 
altering the 220kQ resistor. 

The squelch circuit can also be 
switched to drive the relay. This 
connects to the remote input of a 
cassette recorder so that it will begin 
recording when a signal level reaches 
that set by the squelch control. 

Circuit layout must follow standard 
high frequency techniques. Keep all 
leads as short as possible and keep the 
high gain IF stages (Q1 and Q2) away 
from the audio amplifier. 


J. Emery, 

Bull Creek, WA. 


$20 


Light-sensitive switch 

This switch could have a number of 
applications — it can be operated by 
either light or heat. Where an LDR is 
used as the sensing element, the relay 
will be operated by light which 
exceeds a predetermined level. 


Substituting a thermistor for the LDR 
will cause the circuit to trigger when a 
preset heat is exceeded. 

The sense device (either the LDR 
or the thermistor) actually forms a 
voltage divider with the lOkQ trimpot. 
The output of this divider varies in 
proportion to the amount of light or 


heat detected by the sensor. 

The divider output is fed to the 
inverting input (pin 2) of IC1, a 741 
op-amp wired as a comparator. When 
the sense voltage falls below a 
reference voltage on its non-inverting 
input (pin 3), the output (pin 6) goes 
high. 

The output of IC1 drives transistor 
Q1 which, in turn, provides coil 
current for the relay. D1 protects the 
circuit against inductive kick-back 
from the relay coil. 

The 10k 12 trimpot allows 
adjustment of the trigger point. Note 
that the thermistor should be of the 
NTC type. 

J. Date, < 1 *^ o 

Maharashtra, India ^ 
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Video switch for 
Apple computers 

Many Apple computer owners have 
also purchased an 80-column video card 
and so have two video outputs from their 
computer. In order to change between 
40-column and 80-column video, the 
user must unplug the monitor from one 
socket and plug it into another. This add¬ 
on circuit is designed to eliminate this 
fiddling about by automatically 
switching the video, according to the 
output format selected. 

The device select pulse from slot 3 is 
connected to the clear input (pin 1) of 
IC1, while the reset line is connected to 
the preset input (pin 4). Thus when the 
80-column board is selected (assuming it 
is in slot 3) the Q output of IC1 will go 
low and the Q output will go high. When 
the computer is reset, and falls back to 
the 40-column mode, the reverse will 
occur. 

The Q and (5 outputs of IC1 are 


connected to the gates of two CMOS 
analog switches (IC2) which control the 
video signal from the computer. In 
practice, two switches are used in parallel 
at each position since unused switches in 
IC2 cannot be left disconnected. 

The selected video output is then 
buffered by emitter follower Ql. This 
allows the output to be connected to low 
impedance loads without serious 
attenuation taking place. 

The prototype was built on a 
prototyping card and plugged into slot 5. 
The device select line from pin 41 of slot 
3 was linked to pin 35 of slot 5 (an 
unused pin) by means of a length of wire 
under the board. Other relevant pin 
numbers for this slot are: 5 volts — pin 
25, 0 volts — pin 26, reset — pin 31. 

The only other connections required 
are the video inputs from the 80-column 
card and the main board, and the output 
to the monitor. 

J. C. Holliday, 

Nathan, Qld 


$15 


Childproofing circuit for 
battery-operated doorbells 

If you have a ‘ding-dong’ type of 
doorbell, you will know only too well 
that most children (and some adults) 
delight in pressing the switch repeatedly. 
This can be very annoying, particularly if 
you are not in a position to answer the 
door immediately. 

This circuit overcomes that problem 
by allowing only one ‘ding-dong’. A very 
simple timer resets only when the switch 
has not been pressed for several seconds. 
Installation is not difficult, and the 
circuit draws no current, except when 
the switch is pressed. 

The prototype has been installed on a 
battery-operated ‘Friedland’ door-chime. 
Note that the circuit will not work on 
doorbells operated from a transformer, as 



it requires a reasonably smooth DC 
supply to work correctly. 

When the pushbutton is pressed, 
voltage is applied to the gate of the SCR 
via the voltage divider consisting of the 
2.2kfi and lkfi resistors. Initially, 
transistor Ql is off and the SCR is 
triggered into conduction, energising the 
bell coil. Meanwhile the 33/tF capacitor 
charges via D1 and the 1000 resistor. 
When it reaches a critical level, Ql turns 
on, grounding the gate of the SCR and 
preventing it from being retriggered. 

When the pushbutton is released, the 
bell coil is de-energised and the SCR 
turns off. At the same time, the 33/tF 
capacitor discharges through the base- 
emitter junction of Ql. If the pushbutton 
is pressed again before the capacitor is 
discharged, Ql will still be on, and the 
SCR will not trigger. 

The 820kQ resistor is included to allow 
the capacitor to discharge fully while 
diode D2 prevents the back-emf 
generated by the bell coil from damaging 
the circuit. Diode D1 is included to 
prevent the capacitor discharging 
through the voltage divider. 

G. Brunckhorst, -4 c 

McDowall, Qld. s>l O 



We use only 10% 
of our mental potentials 


These are the words of Albert Einstein, 
the greatest physicist of recent times. 

L. Ron Hubbard’s discoveries in the field 
of the mind prove today that Einstein was 
right. 

In his book DIA NETICS®: The Modern 
Science of Mental Health L, Ron Hub¬ 
bard takes one more gigantic step in this 
direction. He demonstrates how anyone 
can use his discoveries and rid himself of 
the barriers that have so far prevented 
him from using his mental potentials 
fully. 

More and more people, including artists, 

M. D.s, managers, and workers use 
DIA NETICS. 

And the thousands of written reports on 
their successes are the best proof for the 
quality of this book. 

Order your own copy today! Mail the 
order form below to: 

CONTINENTAL PUBLICATIONS 
1/61 WENTWORTH AVE 
SYDNEY NSW 2000 


YES! Please send me my copy of 
DIANETICS: The Modern Science of 
Mental Health by L. Ron Hubbard. 

□ hardback $55.50 □ paperback $7.00 

□ cheque enclosed □ Bankcard 

Account No.: 496 DDD DDDDDD 

Signature. 

Valid from.to. 

Address: 


® 1983 C of S FOLO ANZO ALL RIGHTS RESERVED 
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Circuit & Design Ideas 


Simple baud rate 
generator 

This simple baud rate 
generator can be used with 
most serial communication 
devices such as UARTs and 
ACIAs. It provides the 
necessary clock frequencies at 
16 times the baud rate. 

Six standard baud rates are 
catered for and these are 110, 
300, 600, 1200, 2400, and 
4800 baud. The 4800 and 110 
baud signals, at 76.92kHz and 
1.75kHz respectively, do not 
have 50% duty cycles, but 
this should not present 
problems with most serial 
devices. 

A 1 MHz crystal oscillator is 
formed by inverters ICla and 



IClb. This is divided by 13 
with IC2 to derive the 4800 
baud signal. IC3 further 
divides this frequency by 2, 4, 
8 and 16 to provide the 2400, 


1200, 600 and 300 baud rates 
respectively. IC4 divides the 
1200 baud rate signal by 11 to 
derive the 110 baud signal. 
The unit operates quite well 


in conjunction with the 
DATUM microprocessor 
trainer. 

S. Sidoti, 

Lilyfield, NSW. 


$15 


50Hz frequency indicator 

The need for this unit was brought 
about by problems arising from the use 
of portable alternators run at the wrong 
speeds. This can cause, difficulties when 
the load consists of induction motors or 
other frequency dependent devices. As 
the use of a frequency counter is hardly 
justified for this type of situation, this 
circuit was developed. 

The unit is powered from the circuit 
to be checked, using a small multi- 


tapped transformer, bridge rectifier and 
3-terminal regulator. The heart of the 
circuit is an LM565 phase locked loop 
(IC1) which compares a sample of the 
input frequency with an internal 
oscillator. An error voltage, which 
depends on the difference in frequency 
between the two oscillators, is amplified 
by a 741 op amp (IC2). 

The output from the op amp is 
filtered and used to drive IC3, an 
LM3914 bar-graph driver. Only 9 of 
the available 10 outputs of the LM3914 
are used, to maintain a symmetrical 


display consisting of a central green 
LED, with a yellow LED on either side, 
followed by 3 red LEDs on either side. 
With the component values shown, the 
resolution is within 2Hz per LED, a 
figure which enables the speed of the 
driving motor to set, with sufficient 
accuracy. 

Calibration is easily carried out by 
using the mains as a reference, and 
adjusting VR1 to illuminate the green 
LED. 

T.J. Whitlow, « 

Rangiora, New Zealand. q> I O 
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DON'T KNOW THEIR OWN STRENGTH 


Just because you don't see of bases and facilities across the nation, 

supersonic jets blazing across our skies S Our Air Force flies some of the 

everyday, doesn't mean that we don't have finest aircraft, uses the most sophisticated 
one of the most powerful Air Forces technology and is ready to meet any 

in our region. situation. 

A force of over22,000highly Today, the Air Force is a strong force 

trained professionals operating a network Tk Australia's Defence. 


SIEMENS 



Contacts you can rely on: 

Miniature rela ~~ 


No oper”*'"" 

prevents wear on 
the contact blades 
Permanent magnet system 
ensures maximum operate 
sensitivity 
Laser welding 


Laser adjustment 


actual size 

Miniature relay D2 
(20.2x10.2x10 mm) 


The present day relay market insists on miniaturization 
and highest possible reliability. Siemens, as a relay user, 
measures up to these demands. 




In the miniature relay D2 we present a product 
designed to meet precisely the market requirements. 


• DIL pin arrangement 

• With two changeover contacts 

• Contact force approx. 8 cN 

• High test voltage 

• Getter-protected contact chamber 

• No operating comb 

New manufacturing techniques such as laser welding 
and laser-adjustment prolong relay life and improve 
reliability, offering the user a new dimension in 
cost-effectiveness. 


The miniature relay D2 can be used in a variety of 
applications such as measuring circuits, control-, 
regulating- and process systems, entertainment 
industry, telecommunications, signal systems and 
medical equipment. 

Siemens Ltd. (Incorporated in Victoria) 

544 Church Street, Richmond, Vic. 3121 
Melbourne: 420 7111 Sydney: 436 8711 
Brisbane: 369 9666 Perth 362 0123 


667/1170 









Circuit & Design Ideas 


Quiz game adjudicator 
with digital scoring 

Here’s a gadget you can use to control 
quiz games like those seen on TV. It 
lights a lamp and sounds a buzzer to 
indicate which contestant pressed his 
button first and, in addition, displays the 
score for each contestant up to a 
maximum of 99. 

The contestant’s scores are displayed 
on 7-segment LED readouts and are 
incremented or decremented by the quiz 
master. Note, however, that negative 
scores are not possible. 

Fig. 2 shows the quiz master’s unit. 
This contains the power supply and an 
encoder (IC12a, b) for the three scoring 
pushbuttons: decrement, increment and 
clear. The decoder outputs, XI and X2, 
connect to corresponding inputs on the 
contestant circuits. Note that the 


contestant circuit (Fig. 1) must be 
duplicated for each contestant, and the 
OK terminals connected together. 

The contestant circuitry functions as 
follows. Two 4-bit counters, IC5 and 
IC6, together with 7-segment decoders 
IC7 and IC8, drive the LED displays. 
When a contestant presses the answer 
pushbutton (PB4), the flipflop 
comprising NAND gates IC2c and IC2d 
is set — ie, pin 10 low and pin 11 high. 
Q1 turns on to light the lamp and IC9 is 
triggered, sounding the buzzer for about 
1 second. 

At the same time, the OK line is pulled 
low via diode D1 and prevents other 
contestant answer pushbuttons from 
functioning. 

The XI and X2 inputs are decoded by 
IC1, pin 11 going high whenever either 
input goes high. Thus, there is a positive¬ 
going signal to pin 4 of IC3 whenever 


any of the three scoring pushbuttons 
(PB1-PB3) is pressed. IC3, a 4538 dual 
monostable, is connected to produce a 
100ms pulse to allow time for the score 
counter to be clocked. At the end of this 
period, pin 7 triggers the second 
monostable in IC3 which produces a 
33ms pulse from pin to clear the flipflop 
(IC2c,d). 

Dual monostable IC4 also decodes the 
XI, X2 inputs and uses this information 
to drive the 4510 BCD counters (IC5 and 
IC6). Pin 10 of IC4 is connected to the 
up/down control pins of the 4510s, while 
pin 7 clocks the counters. Pin 3 monitors 
the output of IC2d and enables the count 
output only if pin 11 (IC2d) is high, ie, if 
the contestant’s button has been pressed. 

A separate regulator is used for each 
contestant circuit to ensure a constant 
display brightness. This regulator can be 
omitted for the second and further 
contestant circuits if heavy gauge wiring 
is used for the supply connections. 

P. Stoddard, 

Charmhaven, NSW. 
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Know-it-alls & do-it-alls 


It was in the April issue that a young reader first 
complained about the difficulty of obtaining a 
job in the electronics industry. Here, in 
October, we’re still carrying letters on the 
subject, indicating a continuing interest and 
widely differing points of view. This, plus a 
spirited attack on Editor Leo Simpson for his 
recent editorial on “engineers”. 



First to hand is a letter (on company 
letterhead) from A.M. in Fyshwick, 
ACT. While professing a “thorough 
distaste” for airing his opinions in public, 
he says: “... your recent discussions on 
job prospects in the electronics industry 
are important enough not to ignore.” 

Then follows an expression of opinion 
generated, I would imagine, from 
experience on both sides of the job 
interview desk: 


All your published contributors to this 
debate, so far, sufferfrom myopia caused 
by holding down a job, with very few 
different employers, for too long. If you 
want to know the reality, resign your 
present position once in a while, get out 
into the marketplace and try to sell your 
abilities. 

You would find a solid wall of apathy, 
ignorance and technical incompetence 
from receptionists through to managing 
directors. 

The best way for a job seeker to be 
successful is from persistent experience 
in the art of job seeking. One way 
involves phoning prospective employers 
obtained from the yellow pages and trade 
magazines. 

Alternatively or also, try the door 
knock approach armed with a glowing 
resume and your wits. If possible, get the 
name of the man who hires and fires, 
first, or you will not get past the 
receptionist. Until you are speaking to 
THE man, avoid stating your purpose to 
inconsequential people. 


Reading the above, one would gather 
that A.M. disapproves of correspondents 
who, having worked long years in a very 
few jobs, take it upon themselves to 
advise present-day job seekers. Maybe 
they should resign from their present 
position and re discover what job 
hunting is really like in the here and 
now! 

He would also appear to have a chip 
on his shoulder in respect to managing 
directors and their “inconsequential” 
minions — characterised by “apathy, 


ignorance and technical incompetence”. 
Presumably he sees them as being 
collectively insensitive to the needs and 
skills of job applicants. 

So don’t play the jobs game their way; 
somehow or other, get through to the 
actual decision maker and sell yourself! 

That’s fair enough advice for the 
seasoned campaigner, A.M., but I doubt 
its relevance to a young person who is 
still at the bottom of the employment 
ladder — particularly if he/she is hoping 
for a position in a large company or 
public instrumentality. 

The letter continues: 


Any employer worth working for is 
looking for competence first, followed by 
the three Rs and an appropriate 
appearance, in that order. These qualities 
are not interdependent. 

The only real way for an employer to 
judge competence is by trial and error on 
the job, with a probation period. Over¬ 
reliance on trade certificates and 
previous experience is preventing many 
good people from finding their proper 
niche in life. The results are misfits with 
sour hearts, false smiles and shoddy 
workmanship. 


I would certainly not argue with the 
idea that competence is vitally 
important, although I must insist that 
there are some positions where the other 
qualities are an integral part of it. 

The point is, however, that job 
applicants rarely come complete with an 
ironclad guarantee of competence and 
the prospective employer has to form a 
judgment based on factors ranging all 
the way from formal training, through 
previous experience, to his own gut 
feeling. 

A.M. virtually admits as much when 
he suggests that the only real way to 
judge competence is during a 
probationary period on the job. 

While a probationary period has much 
to commend it, my own experience has 
been that it is not always a very practical 
arrangement. Frequently, the most 
promising applicant is a person who 


already has a permanent position but 
who is looking for greater opportunities. 
They may not be prepared to commit 
themselves to a situation where a new 
employer can, too lightly, dismiss them 
at the end of three months. 

Nor have I, as the interviewer, relished 
the idea of exposing someone with an 
existing job and responsibilities to the 
risk of unemployment, unless I was 
pretty certain that the risk was minimal. 

A.M. continues: 


The present chronic lack of people in 
this industry, so glaringly apparent, and 
typified by the virtual death of the local 
manufacturing industry, is the result of 
deplorable employment procedures, over 
the years, by well spoken, presentable 
people that could not check a diode with 
a multimeter and, more important, an 
education system with its emphasis on 
social and "arty” subjects rather than 
hands-on, everyday practical experience. 


Whoa! Hold hard there, A.M. While I 
deplore as much as anyone the fate our 
local electronics manufacturing industry, 
I certainly won’t buy that last argument. 
Basically, demise of the industry was the 
outcome of deliberate, major economic 
restructuring by the Federal 
Government. 

By world standards, the Australian 
electronics industry was a modest 
operation, with limited output and 
resources, operating behind a protective 
tariff barrier. When the need arose to 
import more manufactured goods to 
offset our sales of raw materials, the 
electronics industry was one of those 
selected for the chop. Down came the 
tariff barriers and in came a flood of 
components and equipment, better and 
cheaper than our own, by reason of 
large-scale research, automation and 
cheap labour. 

What A.M. describes as “the present 
chronic lack of competent people in this 
industry” is not the cause of that debacle, 
but the end result of it! 

Nowadays, with few electronics 
factories and few production lines, the 
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in engineer has his say 


on-going supply of technical recruits has 
been interrupted; I refer to the one-time 
progression from process—workers to 
inspectors, to testers, to troubleshooters, 
to technicians/servicemen/hobbyists, 
with a proportion of them taking up 
formal training. 

I despair that even “practical” courses 
can effectively substitute for wide- 
ranging day-to-day industry involvement 
and interchange. 


If it were not for this typewriter, my 
own i’s would not be crossed nor my t’s 
dotted — but the substance of this letter 
would not be changed one iota. By 
knocking competent illiterates, it may be 
forgotten that many of them grow our 
food, service our machines, write books 
(eg, O. Henry — “The Verger") and 
some become statesmen. The other kind 
push paper, and that helps explain the 
regulatory mess which all productive 
people must contend with. 

My sympathy and best wishes to all 
who really want a job in the electronics 
industry. 

A.M. (Fyshwick, ACT) 


As I read that final paragraph, two 
things struck me rather fprcibly. First 
off, while A.M. champions the cause of 
“illiterates” and even hints that he is one 
himself, his letter shows none of the 
spelling or grammatical errors that we 
originally talked about. Perhaps, while 
other correspondents are experimenting 
with unemployment, A.M. should be 
looking at typical, present-day high- 
school essays, to up-date himself in that 
area! 

The other point is his Rolf Harris-like 
facility with the broad (verbal) brush. 

I’m not aware that I, or anyone else, 
has been attacking illiterates. What I did 
do in the April issue (page 29, col 1) was 
to point up the changing face of 
electronics from the “static” and 
comprehensible hardware of the ’40s to 
today’s “enormously complicated” and 
enigmatic solid-state circuitry. In that 
context, my strong advice was to back up 
hobby activities with formal training and 
also to suggest that, in today’s highly 
competitive job market, it is an 
advantage to be tidy and well spoken 
rather than the reverse. 

I’ll stand by that opinion. 

Another letter on the same general 
subject comes from S.G., whose address I 
appear to have mislaid. It opens with 
general comment on the original 
correspondent (April issue, the young 
man from Eagleby) and his generation. 


and their frustration at being rejected for 
the wrong reasons by members of 
“our” generation: “with a Leaving 
Certificate and a mediocre E&C pass, we 
might turn Eagleby down for a job, on 
account of he don’t talk real good 
English, like!” 

From there he goes on: 


The obsession with qualifications, it 
seems to me, is an employer admitting he 
doesn’t know how to assess a job 
candidate's suitability. Beyond proof that 
the candidate must possess application 
sufficient to endure the boredom of a 
formal education, in order to obtain a 
qualification that the Boss doesn't 
understand, what does it prove? 

You state, Neville, that "certainly for 
this magazine" a formal qualification is 
necessary but do you print ‘The 
Serviceman 'for his technical proficiency 
and qualifications, or his engaging 
colloquial style? Which of these is the 
greater? Would you print a boring 
column on the same subject by a BSc? Or 
by a popular columnist, if she possessed 
nothing more than ... etc. 


“The obsession with qualifications”: 
the phrase reeks with a hard-line us-and- 
them philosophy; as if qualifications or 
experience were mutually exclusive 
alternatives. 

How about a combination of the two? 

How about re-reading what I actually 
said in the April issue (page 29 col 1) 
when offering advice to young people 
contemplating a technical career in 
electronics in year 1984. As distinct from 
an isolated phrase, the whole paragraph 
read thus: 

“Nowadays, for the industry as a 
whole, and certainly for this magazine, a 
certificate or degree, or formal training 
towards that end, is almost a pre¬ 
requisite for a career in electronics. A 
parallel hobby interest is valuable in 
imparting practical depth to the theory 
but a hobby interest alone is a very 
tenuous basis for technical advance¬ 
ment.” 

Why so? 

Because a hobbyist or doer/learner 
tends to assemble information in a 
spasmodic way, often producing an end 
result without necessarily understanding 
why. Weird and wonderful is some of the 
“theory” bandied about by those who 
have no stomach for book learning! 

Like it or not, as distinct from merely 
enduring the “boredom of a formal 
education” a good student stands to gain 
a basic, structured understanding of the 


subject, with the ability to enlarge upon 
it in an orderly way. 

But the matter doesn’t end there. Let 
me add another quote from the April 
issue: 

As a hobbyist from way back, I must 
confess to reservations about the 
commitment of anyone who can spend 
years studying a subject like electronics, 
without ever generating an unstoppable 
urge to follow up some of those ideas at a 
practical level. 

That quote, incidentally, is also 
relevant to what follows a little later. 

Frankly, I doubt that many 
prospective employers would deny the 
difficulty of assessing the suitability of an 
applicant for a particular job but, as part 
of the process, it is logical to consider 
formal qualifications, or lack of them. It 
is also logical to consider work 
experience, or the lack of it, along with 
other relevant factors. 

As for “The Serviceman”, we publish 
his material because of his technical 
knowledge and his writing style. The 
combination of the two skills makes him 
a proficient technical writer ... a point 
that will hopefully not be lost on A.M. 
above. In the event of his (The 
Serviceman’s) demise, boring bachelors 
and clueless columnists need not apply! 

Why did I bother? 

I had just reached this point in the 
article, when a member of the EA staff 
called by to drop in a copy of the August 
issue carrying Leo Simpson’s editorial 
entitled: “So you think you’re an 
engineer, mate”. With it was a letter, 
reproduced in the accompanying panel, 
from a very disgruntled engineer. 

Having read both items, my 
immediate reaction was to tear up what I 
had written, sell my typewriter and take 
up bird watching instead! 

I had been recommending formal 
training, but here was Leo proclaiming 
his disillusionment with formally trained 
job applicants. Perhaps I should say: 
even with formally trained job 
applicants. 

And, on the other side, was a qualified 
engineer putting Leo down in terms so 
completely theory-orientated that 
champions of the “practical” approach 
would be more than ever convinced 
about the validity of their ideas. 

Oddly, perhaps, I was reminded of a 
Sydney electronic components 
manufacturer who was successful 
enough in the market place to support an 
enduring and comfortable lifestyle. It 
was all based on practical know-how, he 
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FORUM — continued 


explained one day; he had never felt the 
necessity to employ a “ginger beer”! 

Anyway, best you read the letter now, 
if you haven’t already done so. 

Before commenting further, I should 
perhaps emphasise that the questions 
raised by Leo Simpson and Greg Swain 
during job interviews were not in the 
context of a structured verbal 
examination. They were intended, 
rather, to guide the conversation into a 
variety of technical areas likely to be 
encountered in the actual job situation. 
How conversant were the individual 
applicants with the practice and 
principles of this, that and the other? 


How wide ranging was their interest? 
How deep their motivation? 

Leo and Greg’s concern sprang from 
the fact that while some of the applicants 
could discuss practical electronic 
equipment with varying degrees of 
facility, others appeared to be quite 
unconcerned and uninvolved in the 
electronics of the real world. 

Undoubtedly, the interviewers’ 
expectations, like mine in the past, 
reflected the basis on which a technical 
magazine is produced: by, and for, people 
who have a spontaneous and on-going 
interest in equipment of all kinds; people 
who can’t look at a VCR, or a compact 


disc player, or a digital readout, or a 
modern pushbutton tuner without 
wanting to read about and understand 
something of its internal technology. 

Normally, that involves routine 
reference to technical papers and 
magazines because, however good 
textbooks may be in terms of 
fundamental theory, they are usually 
well behind the latest increments and 
applications of that theory. Surely that is 
why we count among our readers, 
hobbyists, students and technicians, 
right through to engineers, scientists and 
academics. 

From where we stand, the urge to 


Please: don’t confuse engineers with technicians! 


I have just read Leo Simpson’s 
editorial in your August issue and l 
am flabbergasted that he thinks 
himself qualified to dictate the cur¬ 
riculum of an engineering degree 
course. It sounds rather as if he has 
confused engineers with technicians. 

I know the difference, because I 
have been both. 

I would not expect an engineer to 
be familiar with radio telephony 
unless he was a broadcast engineer, or 
similar. I would equally not expect 
every journalist to be familiar with 
the finer details of photolithography. 

I would expect an engineer to have 
an understanding of communications 
theory, without having his thinking 
channelled into one specific applica¬ 
tion of that theory. By using a 
knowledge of statistics, spectra, noise 
and filtering, he would eventually 
solve problems for which a superhet 
would not be the answer. You surely 
don’t think that the superhet is the 
answer to alt the world’s receiver pro¬ 
blems, do you? How would you pro¬ 
vide a better receiver? 

Rather than asking for a circuit of a 
complementary symmetry amplifier, 
you could try either: (!) giving him a 
circuit and asking whether it is stable, 
or (2) asking him to design an 
amplifier to create a certain output 
for a certain input — but don’t expect 
him to do it on the spot. 

Phase lock loops are a practical ex¬ 
ample of a well known fundamental 
concept — feedback theory. During 
my degree course, phase lock loops 
were never mentioned but we did 
study control systems in great detail. 
I'm sure any graduate could rapidly 
identify the type of feedback system 
employed in a PLL and easily 


calculate the steady state error, tran¬ 
sient response and so forth, providing 
you posed the question in the Laplace 
domain. Converting a circuit diagram 
into the Laplace equivalent is a pro¬ 
blem I would not consider suitable for 
a verbal interview. 

Alternatively, given the desired 
response of the PLL, a reasonably 
competent engineer could rapidly 
design a phase lead or lag circuit to 
match the PLL to the desired 
requirements. 

A three-gate oscillator? / am 
familiar with many oscillators, from 
Hartley to Colpitts, from Wein bridge 
to twin-T, and have even made 7404s 
oscillate — not always deliberately. 1 
haven't a clue what a three-gate 
oscillator is. If you mean a pair of 
7404s with crystal and feedback 
resistors, I feel bound to point out 
that such a circuit was not really 
meant to oscillate in the first place 
and can be difficult to start, especially 
if the Vcc rises slowly. Just knowing 
the diagram for such a circuit is no 
substitute for being able to design 
something that will start every time. 

As an aside, / think it unlikely that 
I will ever use a Wein or twin-T 
oscillator again. I get better results 
with counters and ADCs. 

An engineer is someone who is call¬ 
ed upon to apply fundamental theory 
to a problem that has never been solv¬ 
ed before. A technician is someone 
who can be called upon to design a 
superregenerative receiver. 

If-an engineer knew all about 
vacuum tubes, he wouldn’t be of 
much use today. Leave the power 
mosfets to the technicians. If an 
engineer needs knowledge about 
power mosfets or GaAs lasers, he 


knows where to get it. / don’t think 
every engineer should commit it to 
memory. When he does require that 
information, he gets it in greater 
detail than is presented in the pages of 
EA. 

I have bought every issue of EA 
since I960 but I doubt that I will buy 
any more. They are not on the cir¬ 
culation list at my place of employ¬ 
ment; they lie around the coffee room 
as light entertainment. I no longer 
think you retain any credibility if you 
insist that VCRs, superhets and 
mosfets are the fundamentals of 
engineering. 

I personally regard the fundamen¬ 
tals of engineering as control system 
theory, feedback and stability theory, 
electromagnetic theory, communica¬ 
tion theory and, in particular, the 
Laplace and Fourier transforms. 

All these are wonderfully ap¬ 
plicable to electric machines, valves, 
telegraph lines, transistors, GaAs 
lasers, VCRs, digital computers and 
even the human brain. 

I could have told you long ago that 
a recent graduate was unlikely to be 
the sort of person you would want 
working for you. I feel let down that 
you did not know this. 

Those interested in electronics 
seldom graduate. There is a distinct 
correlation between membership of 
the radio and electronics “club” and 
failing exams. 

K. L. (Box Hill, Vic) 
PS. Why do doctors do internships? 
The only difference between me and 
the people you interviewed is that a 
kind-hearted employer gave me a go 
and I then consistently applied myself 
to learning the electronics that was 
relevant to my work. 
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discover and to know is as natural as 
breathing and we become a trifle 
concerned when we encounter someone 
who appears not to be doing either! We 
would certainly hesitate to offer them a 
position on the EA staff, in case their 
complaint proved chronic! 

However, K.L. maintains that we’re 
totally astray in all this; that we’re 
expecting the wrong things of the wrong 
people and then criticising them for not 
conforming to our own confused ideas. 
Don’t we even know the difference 
between an engineer and a technician? 

Who is this Leo Simpson, who “thinks 
himself qualified to dictate the 
curriculum of an engineering degree 
course?” 

I can well imagine Leo Simpson 
retorting in kind: “Who is this K.L. 
flabbergastrian who thinks himself 
qualified to choose my staff for me?” 

Without seeking to answer such 
rhetorical questions, it is interesting to 
highlight certain basic points from K.L.’s 
letter. It is reproduced in full so you can 
judge for yourself whether I am being 
anything but fair in so doing: 

1. An engineer can be adequately 
described as a person who holds an 
engineering degree, in this case 
appropriate to the pursuit of 
electronics as an avocation. 

2. An engineer can rightly be expected 
to have a sound understanding of 
relevant and up-to-date fundamental 
theory and the ability to apply it to 


the solution of unsolved problems, as 
a prime requirement. 

3. An engineer has neither obligation 
nor need to be familiar with 
electronic circuit practice or 
terminology beyond the area in 
which he is currently working. He 
may not therefore be criticised for 
lack of general electronics 
knowledge. That’s what books are 
for! 

4. If someone is required to adapt, 
rework, redesign, build and test a 
piece of equipment, simple or 
complex, but using known 
principles, that person is doing the 
work of a technician. 

5. Far from complementing a degree 
course, involvement in the 
hobby/general interest side of 
electronics is a definite disincentive 
which can be linked with failure ever 
to graduate. 

6. Based on the above, it is evident that 
a recent graduate is unlikely to meet 
EA staff needs. EA editors, past and 
present, are not flattered by their 
failure to appreciate that obvious 
fact. 

It remains to be seen whether K.L. is 
correct in any or all of his assertions but, 
in the meantime, I do wonder about 
some of them: 

For example, he has drawn a hard, 
black line between engineers and 
technicians. Doubtless such a line exists 
in most structured situations, even if for 


organisational reasons. But is the 
distinction in status and duties 
appropriate, universal or efficient? And 
what about the one-time notion in the 
industry that a person with a diploma 
was commonly more “useful” than one 
with a degree? Are degree courses really 
above criticism by outsiders? 

As for our own implied ignorance in 
the matter, I refer again to the April 
issue (page 29) where I discussed changes 
in the electronics industry over the years 
and the shifting emphasis in our own 
staff away from the purely practical 
approach to formal training. It’s 
something that we’ve been aware of for 
40 years! 

Almost invariably, the “recent 
graduates” we have had during that time 
have been very successful, although we 
must add this qualification: they were 
handpicked in the first place for the 
depth and scope of their interests, which 
we took to be indicative of potential 
initiative and creativity in a magazine 
situation. 

Last, but not least, there’s K.L. 
himself. While he upholds the sanctity of 
an engineering degree, champions the 
cause of fundamental theory and 
relegates everyday electronics to the 
technician, he betrays personally an 
extensive over-view of the subject. Could 
it be that he has benefited, without 
realising it, from 24 years of “light” 
reading from Electronics Australia? $ 


Next month in Electronics Australia* 



Electronic crossover for active speaker systems 

For many hifi enthusiasts the only way to design a 19-inch rack-mounting design is usable in two-way or three- 
loudspeaker system is to have a separate amplifier for each way mode and features low noise op-amps throughout. Full 
speaker and feed them with an electronic crossover. This details in November Electronics Australia. 


Sound effects for model trains 

Add realistic diesel sound effects to your model train layout. 
This circuit mounts inside the train and responds to the 
throttle setting. 

Two low-cost audio amplifiers 

Looking for a low-cost general-purpose audio amplifier? 
November EA has two circuits, one with an output power of 
1W and the other providing up to 20W. 


RAM card for the Apple II 

This RAM card makes an extra 16K o‘f memory available to 
the user and has a battery back-up feature to avoid 
repeatedly loading oft-used programs or data. It is 
accommodated in slot O of the Apple II series computers. 


* Although these articles have been prepared for 
publication, circumstances may change the final content. 
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Build this 
electronic 
multimeter 

These days many people want a digital multimeter 
but they are not the best tool for all measurements. 
Here is an analog alternative to the digital 
multimeter which offers better bandwidth and 
simple circuitry. 

■■■■■■by FRANCO UBAUDI & LEO SIMPSOI^ 


Commercial multimeters tend to fall 
into two classes. Either they are digital 
models with all the bells and whistles or 
they are simple analog instruments 
which suffer from a relatively low input 
impedance, depending on the range in 
use. 

Now we’re offering an easy-to-build 
alternative: an electronic multimeter. It 
uses an analog meter movement driven 
by one FET input op amp. Building it 
will only take a couple of hours and there 
is a minimum of wiring. In the process 
you will gain a good insight into the 
workings of multimeters. 

The functions offered by our 
multimeter are the usual AC/DC 
voltage, current and resistance 
measurements. The voltage ranges for 
AC and DC are IV, 10V, 30V and 
100V. For current measurement (AC or 
DC), the ranges are 100mA, 10mA, 1mA 
and 100/iA. Finally, the Ohms ranges 
are lkfi, lOkfi, lOOkfl and lMfi. 

The performance specifications for the 
electronic multimeter are shown jn an 
accompanying panel. As shown, the 
performance is adequate for most 
hobbyist measurements but in one 
respect it is vastly superior to the average 
digital multimeter. 

It has a much wider frequency 
response than all but a few of the best 
digital meters. 

The circuit 

Even when produced by the best 
draughtsman (ours), multimeter circuits 
look confusing. All those switches and 
resistive dividers make the circuit look a 
lot more complicated than it really is. 

To make the circuit easier to 
understand it is best to split the circuit up 
into its various functions. Fig. 1 shows 
the first function: DC voltage 
measurement. 

DC voltage measurement 

Fig. 1 consists of an operational 
amplifer IC driving a meter movement 
and a few low value resistors. 

The resistors connected to the non¬ 
inverting input of the op amp are the 
input voltage divider. In the full circuit 
diagram there are actually seven resistors 
in the input voltage divider but we have 
shown only two, for simplicity. 

Since the op amp is a FET-input type, 
the current which can flow into or out of 
the op amp inputs is exceedingly small, 
much less than one nanoamp. This 
means that the op amp itself will cause 
negligible loading on the input voltage 
divider even though it has a total 
resistance of about ten megohms. 

So what does the op amp do? It is like 
any other op amp which has feedback 


applied around it. It operates so that its 
two inputs have very little voltage 
difference between them. This means 
that the voltage at the inverting input is 
almost identical to that at the non¬ 
inverting input. 

But note that the resistors connected 
to the inverting input have a very low 
value (relative to those at the non 
inverting input). This means that IC1 
acts as a voltage-to-current converter 
with the current through the meter 
movement being precisely defined by the 
voltage applied to the input voltage 
divider. 

At full scale deflection, the voltage at 
the non-inverting input of IC1 is 200mV 
(by virtue of the input voltage divider). 
This means that a current of 200/166.4 
milliamps (1.2mA) will flow through the 
resistor string connected to the inverting 
input. This current is shared by the 1mA 
meter movement and the calibration 
shunt trimpot which takes 0.2mA. (See 
main circuit.) 

AC voltage measurement 

Now have a look at Fig.2. This shows 
how Fig. 1 has been modified to take care 
of AC voltage measurements. First, 
there is a capacitor in series with the 
input voltage divider. This prevents DC 
voltages from being fed to the op amp 
non-inverting input. 

Second, the meter is connected within 
a bridge rectifier so that it can respond 
equally to positive and negative currents 
generated by the op amp response to 
positive and negative input voltages (ie, 
AC voltages). 


Having the meter and bridge rectifier 
within the op amp feedback loop means 
that the voltage losses and non-linearity 
of the bridge rectifier are neatly 
cancelled out by the feedback 
mechanism. However, this does not 
overcome all the problems of reading the 
value of an AC waveform. AC 
voltmeters are normally required to 
indicate the RMS value of a sine wave 
signal. However, moving coil meter 
movements respond to the average value 
of their driving current. The average 
value of a sine wave voltage (or current) 
is very close to 90% of its RMS value. 
Accordingly, for our op-amp circuit to 
read sine wave signals correctly, the 
value of the current sink resistor must be 
reduced by 10%, to 150Q. 

If we now refer to the complete 
circuit diagram, we can further discuss 
the input voltage divider. This provides 
four ranges using seven resistors. This 
may seem a little odd at first but has been 
done this way to avoid using parallel 
combinations of resistors while still using 
values that are readily available. 

Note that each resistor in the voltage 
divider chain is bypassed with a capacitor 
which is inversely proportional to the 
value of the resistor. Why is this 
necessary? After all, the LF351 op amp 
by itself will have a very good frequency 
response, because of the low “closed 
loop” gain. 

The trouble is that stray capacitance 
in the switch wiring and between the 
input pins of the op amp itself (typically 
several picofarads) inevitably causes high 
frequency losses. This stray capacitance 
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is swamped out by the capacitors 
shunting the voltage divider. 

To this end, the highest value resistor 
in the divider chain is shunted with a 
47pF capacitor. The capacitors shunting 
consecutive divider resistors increase by 
the same proportion as the ratio between 
consecutive ranges. The total effective 
capacitance of the capacitors shunting 
the divider string (not including the 
3.3M12 resistor) is 36pF which gives a 
time-constant for the divider of 248/iS. 

To nullify the severe high-frequency 
roll-off effect that this time constant 
would otherwise have, the 3.3MO input 
resistor is bypassed with a parallel 
combination of a 68pF capacitor and 
lOpF trimmer. This enables the AC 
performance of the circuit to be 
optimised for flat response to beyond 
250kHz. 

Current measurement 

Now take a look at Fig.3: This is a 
combination of Figs.l and 2, and 
provides us with a basic circuit with 
which to discuss the current ranges. The 


resistor connected between the input 
switch wiper and ground is a “current 
shunt”. This resistor is switched, on the 
main circuit diagram, by S2c. 

Four values of shunt resistance are 
provided: 2k0, 200(2, 2012 and 20. Given 
the basic 200mV sensitivity of IC1 for 
full-scale deflection of the meter, the 
current ranges are 100^A, 1mA, 10mA 
and 100mA. 

Note that since the values of the 
current shunts are low in value, there is 
no need for AC compensation capacitors 
as are required for the AC voltage 
measurement mode. For sine wave 
currents the bandwidth of the meter 
circuit is flat to 75kHz. 

Resistance measurement 

Fig.4 shows the basic circuit for 
resistance measurement. While this looks 
quite different from the previous circuits, 
the mode of operation is really just 
another variation. The main difference is 
that it incorporates a constant current 
source, which is depicted by the 
overlapping circles symbol. 

A constant current source is the 
complement of a constant voltage 
source. Whereas, in theory, a constant 
voltage source maintains the same 
output voltage regardless of how low the 


load may be, a constant current source 
maintains the same output current, 
regardless of the value of series resistor it 
may be feeding. 

The constant current source feeds the 
resistor which is connected across the 
input terminals of the instrument. The 
constant current develops a voltage 
across the unknown resistor and this is 
measured by the meter circuit to give the 
value in “ohms”. Simple. 

In practice, the constant current 
source is a three-terminal semiconductor 
device, the National Seminconductor 
LM334. This is connected to a number 
of adjustable switchpots by S2b, on the 
main circuit diagram. These are adjusted 
to give four fixed currents of 4/*A, 40/xA, 
400/iA and 4mA. 

Now we note another difference in the 
resistance measuring circuit. The resistor 
string connected to the inverting input of 
IC1 has been increased by the addition of 
3.3kl2 (which is switched by Sid on the 
main circuit diagram). This additional 
resistor increases the input voltage for 
full-scale deflection to 4 volts (instead of 
200mV, as before). 

Combined with the four fixed currents 
noted above, this gives resistance 
measurement ranges of lk!2, 10kl2, 
lOOkfl and 1M12. 


We estimate that the cost of parts 
for this project is approximately 

$50-60 

This includes sales tax. 


ELECTRONICS Australia, October, 1984 









" Build this 1 
electronic 
multimeter 

Fig.l: basic DC voltmeter. Input im¬ 
pedance is close to 10MQ. 





Fig.3: basic current measurement circuit. 


:ircuit. Note the shunt ri 



Fig.4: resistance measurements require 
a constant current source (LM334). 



Fig. s 

Fig.5: this accurate IV reference uses a 
mercury cell and 1 % resistors. 


Note that the AC/DC switch (S3) must 
be in the DC position for a resistance 
measurement to be made. If S3 is in the 
AC position the meter pointer will be 
fully deflected. 

Having explained each of the circuit 
functions in turn, there is not much left 
to discuss of the complete circuit 


PARTS LIST 

1 PCB, code 84vm10, 104 x 
106mm 

1 Scotchcal label. 191 x 107mm 
1 plastic zippy case, 60 x 113 x 
196mm 

1 panel meter, 0-1 mA, 80 x 66mm 
1 4-pole 3-position rotary switch 
1 3-pole 4-position rotary switch 
1 2-pole 2-position toggle switch 

1 4-pole 2-position toggle switch 

2 probe sockets, one red & one 
black, 4mm 

1 set of probe test leads 

2 9 volt transistor batteries + clips 
2 knobs 

Semiconductors 

1 LF351, TL071, FET-input op amp 
1 LM334 3-terminal adjustable 

current source 

4 OA91 germainium diodes or 
similar 

1 1N4148, 1N914 diode 

Capacitors 

2 100fiF/16V PC electrolytic 

1 0.1 /xF/600VW polycarbonate 

3 0.1 fiF metallised polyester 
(greencap) 

1 .01 pF metalised polyester 
1 0047/iF metallised polyester 
1 .0015/iF metallised polyester 
1 470pF ceramic 
1 150pF ceramic 
1 47pF ceramic 
1 68pF ceramic 

1 10-40pF miniature ceramic 
trimmer 

Resistors (1%, V*W unless noted) 
1 X 4.7MG '/zW, 1 X 3.3MQ VzW, 

1 X 1.5M0, 1 X 330k0, 1 X 
130k0, 1 X 47kG,1 X 20kQ, 1 X 
3.3kQ, 1 X 1,8kQ, 1 X 180kG, 1 X 
150kG, 1 X 18kG, 2 X 8.2k0, 1 X 
2kG. 

Resistors (5%, V*W) 

1 X 39kQ, 3 X 22kG, 2 X 10kQ, 

1 X 1 kG, 1 X 220kQ, 

Trim pots 

1 x 20kG, 1 x 10kG, 1 X 5k0, 

1 x 2kG, 1 X 200G, 1 X 100G 

Miscellaneous 

4 rubber feet, 1 battery bracket 
(aluminium strip 120 x 20mm), nuts 
& bolts, hook up wire, tinned 
copper wire, solder. 
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The circuit is essentially a combination of Figs.1-4, with some additional refinements. 


iiagram. There are some components 
which should be mentioned though. The 
'irst of these are the lOkfi resistors in 
series with the input leads to the op amp, 

[Cl. These are to prevent gross overload 
:o the IC, in the event of the wrong 
ange being selected. 

Similarly, the lk(2 resistor in series 
vith the output, pin 6, of the op amp, is 
here in case the op amp is being 
iverdriven and may be overdriving the 
neter as a result. The lk(2 resistor limits 
he current to a safe value. 

A trimpot network is connected 
tetween pins 1 and 5 of IC1 to provide a 
:ero adjustment for the meter. 

Finally, the 22k(2 resistor across the 
>ridge rectifier is provided so that a 
eeback current always flows around 
Cl, even when the output voltage of the 
:ircuit is insufficient to make the diodes 
:onduct. 

Construction 

Assembling this project is easy. All the 
•arts, including the switches, are 
nounted on the printed circuit board 
yhich measures 104 x 106mm and is 
oded 84vml0. 

First step in assembly is to install all 
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Specifications 


DC & AC ranges.1, 10, 30, 100V FSD 

Input impedance.1OM(2//27pF 

Accuracy.±5% FSD for AC and DC 

Bandwidth: -3dB at 13Hz & 250kHz 

Current 

DC & AC ranges.1OCtyA, 1 mA, 10mA, 100mA FSD 

Input impedance.2k(2, 200(2, 20(2, 2(2 

Accuracy: .±5% FSD for AC and DC 

Bandwidth:.-3dB at 25Hz & 75kHz 

Burden voltage:.200mV 

Resistance 

Ranges.1k(2, 10k(2, 100k(2, 1 M(2 

Accuracy.±5% FSD 


the links and small components such as 
resistors and diodes. Note that most of 
the resistors are 1% types with only a 
few non-critical values being 5% 
tolerance. 

With the small components installed, 
the capacitors, trimpots and switches can 
be mounted. Finally, the op amp and 
LM334 current source can be installed. 

Calibration 

This task must be performed before 


the PC board and meter is assembled into 
the case. You will need an accurate DC 
voltage source, an audio oscillator which 
can range up to 300kHz or more and a 
number of accurate resistors. 

Perhaps the cheapest and most readily 
available accurate DC source is a 
mercury button cell, as used in many 
cameras and digital clocks. These cells 
have an output voltage of 1.35V over 
most of their operating life and cost only 
a few dollars. If you already have one in 



























































Build this 1 

electronic 

multimeter 

your camera you are set. 

Fig.5 shows how a mercury cell can be 
connected into a circuit to give a voltage 
very close to IV. 1% resistors must be 
used here. 

First step in the calibration procedure 
is to mechanically zero the meter. This is 
done before power is applied. If the 
pointer is not exactly at zero adjust it by 


Here are actual size artworks for the meter scale, PC 
board and front panel. 
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Most of the parts are mounted directly on the PC board. 



The PC board is supported on the front panel by the switches. 



turning the plastic screw on the front of 
the meter case. 

Now turn the power on with the 
function switch selected to “volts”. If the 
needle is no longer pointing to zero, use 
the zero adjust trimpot near the op amp 
to zero the needle. Once the needle is 
zeroed, apply a known DC voltage (see 
Fig.5) and check the performance of the 
multimeter. If the multimeter continues 
to read zero, you may have the AC/DC 
switch set to AC. 

Note that only one calibration 
adjustment is provided for AC and DC 
volts. If you have an audio oscillator you 
can use it to set the compensation 
trimmer. Set the oscillator to around 
1kHz or so and set the meter range to 
suit the output of the oscillator which 
should be ideally around 10 volts. 

Now you engage in a repetitive 
procedure to obtain the flattest and most 
extended AC frequency response. Set the 
oscillator to a frequency of around 
200kHz and adjust the trimmer to give 
the same reading as at 1 kHz. (We assume 
that the oscillator has a constant output 
over its whole operating range). Now 
' increase the oscillator to 300kHz and 
| check that the meter reading is the same 
and not higher. 

j Try adjusting the trimmer to give the 
j same result as at 1kHz and 200kHz but 
note that if you over-compensate the 
reading at 200kHz it will be higher than 
that at 1kHz and 300kHz. A number of 
spot checks will be necessary to obtain 
the flattest and most extended response. 

We are now ready to carry out the 
final setting of the multimeter. What we 
are going to do now is trim the four 
current setting trimpots. For this you 
will need four resistors: lkfi, lOkfi, 
lOOkfi and a lMfi. Note that the 


ultimate accuracy of the multimeter is 
determined by the tolerance of the 
resistors you use for this exercise. 

Set the multimeter to ohms 
measurement and the range to lkfi. 
Make sure the AC/DC switch is selected 
to DC. Now attempt to measure the 
resistance of the lkfi resistor. Using a 
screwdriver, adjust VR1 to give fsd (full- 
scale deflection). Next switch the range 
to lOkfi and insert the lOkfi resistor 
between the probes of the multimeter. 
Adjust VR2 to give fsd. Repeat the 
process for the lOOkfi and lMfi ranges 
(ie, VR3 and VR4). 


Final assembly 

When the calibration has been 
performed, the meter may be assembled 
into the case along with the PC board. 
Before that can be done the Scotchcal 
label (if you have made or purchased 
one) should be affixed to the lid of the 
zippy box. With that done, you will have 
to drill the front panel holes and make 
the meter cut-out. 

Use the wiring diagram as a guide to 
help in the final assembly and wiring. 
The order of assembly is to mount the 
meter first, then the PCB and lastly the 
probe sockets. 2 
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«W EWS OF RECENT RECORDS AMD 


CLASSICAL 0 POPULAR 0 SPECIAL 



RACHMANINOFF 


Piano Concerto No. 2 in C Minor. 
Rhapsody on a Theme by Paganini. 
Cecile Licad (piano) with the Chicago 
Orchestra conducted by Claudio 
Abbado. CBS Masterwork D 38672. 


In their sleeve notes at the back of the 
recent issue of the Rachmaninoffs C 
Minor Piano Concerto by the 23-year- 
old Filipino-born pianist Cecile Licad, 
CBS rightly claims the girl dip>vered in 
her first recordings as a “significant new 
talent.” 

She opened her recording career with 
a work very popular with the average 
concert-going public — indeed two 
works with the Paganini Variations the 
latter a favourite with competitors 
aspiring to honours in piano 
competitions. In the August issue, I 
reviewed a persuasive performance of 
the C minor so that it is now interesting 
to compare the two. 

Ms Licad’s photograph on the record 
sleeve shows an attractive Asian face 
and a pair of very useful-looking but 
shapely pianist’s hands. The work is 
digitally recorded using the Soundstream 
system — whatever that might be. For 
the benefit of those who happen to know 
the following credits are given on the 
bottom right-hand comer of the back of 
the sleeve: Jack Renner (sound engineer), 
Jules Bloomenthal (digital engineer), 
Henrietta Condak (arts direction). 
Digitally recorded using Soundstream 
system, Neotex mixing console, and 
Shoeps microphones. 

While on the subject of such details I 
would like to express the average 
buyer’s discomfort with the tiny print 
used on the record label, so small that a 


magnifying glass is needed by all but the 
the keenest sight to read it. 

In the very first pianissimo passage, 
Ms Licad promises great virtuosity, a 
promise that is always fulfilled during the 
rest of the concerto. Very impressive to 
us, too, was her intensively lyrical — but 
logical — nuancing of the slower second 
subject. 

The orchestra is occasionally a little 
too forwardly recorded but is notable for 
a beautifully mysterious-toned horn solo 
in the first movement. However, the 
dynamic range is more merciful to the 
listener than a great many other digital 
recordings. 

Ms Licad has her own ideas about 
tempos which are never bizarre or 
youthfully obstinate. Her’s is an 
impressive debut with the orchestra 
sometimes rising to a compelling surge to 
match her fresh young emotional 
climaxes. 

Despite her brilliant virtuosity in the 
second movement it was slightly marred 
for me by the piano figuration which 
sometimes covers the orchestra. I liked 
the great Ashkenaazy’s performance so 
little that I much prefer the one under 
review. And I must add that there is 
some lovely playing from the orchestra 
when they have things on their own. 

On the second side are the Paganini 
Variations which start at a good steady 
fast pace but tend to become a trifle 
overdone. It all sounds just like players 
enjoying their own skill. The balance 
between soloist and orchestra is 
consistently better than in the concerto 
and there are always splendid contrasts 
among the many different episodes. 

The digital recording is first rate. The 
brass is a wee bit sharp-toned but the 
strings have a more luscious quality than 
might often be found in similar 
recordings. The piano is completely 
lifelike and the work finishes with a 
grand climax. A really great new talent 
indeed. (JR) 


RICHARD STRAUSS 


portrait, but a musical response to 
Nietzsche’s philosophical rhapsody of 
that title which was published complete 
in 1892. In the tone poem Strauss 
contrasts man and nature by reference to 
the adjacent, yet diatonically remote 
keys of B major and C minor.” 

He goes on to list the movements 
under some of Nietzsche’s chapter 
headings with a brief comment on each. 
He nowhere states whether or not 
Strauss’s musicalisations are successful 
though his deep respect for the composer 
and parts of the work is always evident. 

Karajan brings blazing enthusiasm to 
the great opening “yea-saying” theme, 
nowadays, alas, debased by use as 
background music to advertise a range of 
common commodities from toilet paper 
to ice cream. Opinions differ on the 
“hidden meanings” of Nietzsche’s 
philosophical rhapsody although the 
author was shouting as plainly and as 
loudly as he knew how. And Strauss 
himself would argue for hours, equating 
the philosopher’s Superman with 


Wagner’s bully-boy Siegfried. 

I don’t know Karajan’s opinion of 


Also Sprach Zarathustra, Don Juan, 
Berlin Philharmonic Orchestra 
conducted by Herbert von Karajan. 
DGG/digitally Recorded 410 959-1 


In his eminently sane and perceptive 

sleeve notes to this disc William Mann, 
well known to Australian audiences, 
writes: “Also Sprach Zarathustra is no 


Nietzsche’s philosophy but his direction 
of the music under review is glorious. 
The opening is as resounding as 
Nietzsche’s himself, followed 
immediately to Nietzschean scorn for 
mankind’s grovelling respect for God and 
religion. This Karajan treats with the 
greatest effort to dignify sweetness 
and is very successful. 

Karajan’s reading may be a trifle 
uncertain in irony despite the glowing 
sound of the climax. Here is superb, 
exciting music composed when most of 
the 12 note boys — Schonberg and the 
2nd Vienna School — were still wetting 
their napkins. 

As you might gather, the work, all 
told, is a mixture of greatness and 
banality though this is not dealt with by 
Mann. Indeed to follow all Strauss’s sub¬ 
headings you’d need a libretto. But 
Mann does very well using only basic 
headings. 

The Finale, Nietzsche’s profound 
obeisance to Joy is reflected in music 
strangely cheapening of the idea. In 
dance form it exposes Strauss at this 
most wheedling. 

The digital engineering is splendid 
with a very wide dynamic range and 
much detail, though towards the very 
end the Midnight Bell produces a sort of 
squashed cymbal effect in the noisy 
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climax, but rights itself in the last bars. A 
very impressive performance. 

The digital process makes it clear just 
how busy everyone is in the vigorous 
opening bars of Don Juan on the reverse 
side. Yet the sound still lacks true analog 
bloom. Swaggering our hero might be, 
but the engineering robs him of much of 
his power of seduction. Also, intrusive 
timps thump away tiresomely. But I have 
never heard the famous oboe solo played 
so beautifully, or so langourously. 

Tinny cymbals do nothing to help the 
sound and the sound elsewhere gives the 
effect of orchestral screeching. There is 
little richness despite Strauss’s inspired 
scoring. On my pressing there is a bad 
blot just before the end. Check this 
before buying. (J.R.) 



This combination of Strauss’s tone 
poems has often been recorded before. 
Among those recommended, my 
favorites are Dorati with the Detroit and 
Abbado with the London Symphony. I 
am afraid that the one under review 
cannot be included in that company. 

Perhaps this is due to faults in the 
digital recording or, judging by some of 
the enthusiastic reviews overseas, I’ve 
had the bad luck to get hold of a dud 
pressing. However, to confirm my 
opinion that it was not my equipment 
that was at fault I played some other 
discs, the quality of which I knew very 
well. My equipment was OK! 


Before going any further I should like 
to state that I am a great admirer of 
Bernard Haitink and also of the great 
Concertgebouw Orchestra. Thus I was 
very surprised that my pressing needed 
much more gain than is usual, that the 
sound seemed shrunken with few choices 
between soft and loud, and Strauss’s 
sumptuous orchestration was not 
realised, indeed hardly hinted at. To 
check on my first opinion and perhaps 
unfair prejudice I tried Don Juan first, 
with the result recorded above. 

The engineering, at least on my 
pressing, was so poor that it was hard to 
judge any real merit the performance 
might have. Most early stereos sounded 
much better. At the second try, I stopped 
it in the middle. I can only hope that my 
pressing is a discard. I might add that to 
compound my unease the intrusive timps 
thudded away disturbingly throughout. 

Till Eulenspiegel was better but with a 
giant dynamic range — between just 
audible pianissimos and eardrum- 
shattering fortussimos. The orchestra 
was sometimes out of balance. The 
strings were often drowned out by other 
instruments and little remained to 
indicate the splendour of Strauss’s 
scoring. 

Tod und Verklarung was marred by 
some early background noise. The 
dynamics were scrappy — I checked 
them against Jessye Norman in 
Wagner’s Wesendonck lieder, which has 
a lovely bloom on the strings, and found 
the usual Concertgebouw warmth to be 
missing. I know its quality. I was at the 
Holland Festival just on 20 years ago as 
a guest of the Netherlands’ government. 
As to the balance, while the horns’ tone 
sounded nice and full, that of other 
soloists, such as the oboe, sounded rather 
mean. And the rest of the orchestra 
seemed to skip along urgently than push 
purposefully. 

Here and there the sound was full of 
tinny cymbal crashes, although the 
death-room atmosphere was well realised 
— that is if you don’t mind the sound 
naked and airless but with beautiful 
detail. Indeed the whole disc advertises 
the best and worst features of the digital 
process. 

I am writing the strict truth when I 
complain that in a frustrated effort to 
find a comfortable setting of the gain all I 
won was a headache. I regret to have to 
write that a disc I looked forward to 
hearing with such pleasure should turn 
out to be so substandard. (J.R.) 



RICHARD STRAUSS 


Tod und Verklarung. Till Eulenspiegel. 
Don Juan. Tone Poems played by the 
Concertgebouw Orchestra of 
Amsterdam conducted by Bernard 
Haitink. Philips Digital 6514 228. 



BOY SOPRANO 


BEJUN. Songs and Arias of Handel, 
Schubert, Brahms, Britten. Bejun 
Mehta, soprano, with David Shifrin 
(Clarinet), Carol Rosenberger (piano) and 
principals of the Los Angeles Chamber 
Orchestra. DMS Delos stereo LP 
D/DMS-3019. [From PC Stereo Pty Ltd, 
PO Box 272, Mt Gravatt, Qld 4122. 
Phone (07) 343 1612]. 


While the name Bejun may be 
unfamiliar, the family name Mehta 
should certainly not be. Bombay born, 
Bejun’s father, Dady Mehta is a cousin 
of the well known conductor Zubin 
Mehta but, in his own right, is a teacher 
of piano and a performer on an 
international scale. Bejun’s mother, 
Pennsylvania born, and trained as a 
singer in Vienna, is a singing teacher and 
journalist. And, to round off the family 
tree, brother Nuvi, six years Bejun’s 
senior, is an accomplished violinist, with 
a growing interest in conducting. 

Against that background, it is not 
surprising that Bejun should have 
developed an early and intelligent 
interest in classical music but what 
startled his family and acquaintenances 
was an innate vocal facility that others 
achieve only after many years of 
training. At age nine, Bejun began a 
mini-career as a boy soprano, 
culminating in a performance of 
Mendelssohn’s “Elijah” with the 
Philadelphia Orchestra in 1982 and, in 
1983, at age 14, with a solo recital with 
pianist Carol Rosenberger. 

This recording is from that period and 
was issued by Delos to preserve the 
memory of a voice that, however 
impermanent, was unique in its musical 
maturity. Said Leonard Bernstein: “It is 
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hard to believe the richness and maturity 
of musical understanding in this 
adolescent boy.” 

Perhaps it was because of the 
essentially impermanent nature of a boy 
soprano voice that I tended to approach 
the recording as a curiosity, rather than a 
performance in its own right. The boy 
was good, very good, but he was also 
something of an interloper! 

Then I turned over to side 2 and to 
Schubert’s “Shepherd on the Rock”, with 
Carol, Rosenberger and David Shifrin, 
and my mental quibble was shown for 
what it was. Here was voice control and 
a maturity that might have been envied 
by someone twice Bejun’s age! 

Delos have certainly not stinted in the 
presentation of the album, with a 
beautifully printed double-fold jacket, 
detailed notes of the artist and his family, 
the composers and their music, plus the 
words of each item: 

Handel: If God Be For Us — Where’re 
You Walk — So Shall the Lute and Harp 
Awake — What Though I Trace — How 
Beautiful Are the Feet — With Thee, 
the Unsheltered Moor I’d Tread. 
Schubert: The Shepherd on the Rock. 
Brahms: Ladybug — My Sweetheart Has 


Rosy Lips — Down Deep in the Valley 
— A Tree is Standing. Britten: The Last 
Rose of Summer. 

Digitally recorded in the Shatto 
Chapel of the First Congregational 
Church in Los Angeles, the sound 
quality is excellent but only you can 
judge whether you have a potential 
interest in the album. Sufficient to say 
that, if the music appeals, or you have a 
special interest in the artist, you won’t be 
disappointed. (W.N.W.) 


FOR WHITTAKER FANS 


Roger Whittaker, Greatest Hits. Stereo 
LP, RCA International VAL-10429. 

Without the benefit of jacket notes, 
one can only gather from the formal 
credits that the tracks on this “Greatest 
Hits” album have been selected by one, 
Ethel Gabriel, and re-issued with the 
support of the Roger Whittaker 
International Fan Club, based in 
London. Credited to Tembo Records, it 
is being distributed in Australia and New 
Zealand on the RCA label. 

One would judge from the contents 
that the numbers have been selected 



quite deliberately, rather than simply 
being a string of available tracks, as on 
some “Greatest” or “Best” releases. They 
show the various sides of Roger 
Whittaker and the presentation is 
uniformly good: 

You Are My Miracle — Albany — 
Annie’s Song — Barroom Country 
Singer — Too Beautiful To Cry — I Am 
But a Small Voice — Yellow Bird — My 
Love, Cape Breton and Me — The Wind 
Beneath My Wings. 

The sound and production is smooth 
and clean, the diction excellent and the 
style relaxed. If you dan do with about 
35 minutes of relaxing vocals, now and 
again, it would be a good investment. 
And, of course, it’s a “natural” for 
Whittaker fans. (W.N.W.) 


DUO PIANISTES 


LISZT: Music for Two Pianos. 
Reminiscences de Don Juan; Two 
Episodes from Lanau’s “Faust”. Katia 
and Marielle Labeque. Digital, metal 
mastered stereo LP, EMI IC-067. 

At a personal level, Katia Labeque is 
partial to the jazz idiom, while Marielle is 
more at home with chamber music. 
However, their talents merge easily as 
duo-pianistes and, indeed, they see their 
diversity of interest as a source of 
continuing inspiration and expanding 
ideas. 

This particular recording was made by 
EMI in Paris, following a series of 
concerts in London, last year. 
Reportedly, the concerts were popular 
and successful, although the Labeque 
Sisters attracted some criticism for a 
tendency to play too fast, at the expense 
of the “character” of the music, and for 
allowing forte passages to become 
unduly hard and unduly noisy. 

There is certainly no restraint in the 
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opening passage of “Reminiscences de 
Don Juan”, on side 1. I doubt that you 
will ever hear more chordal sustain than 
is evident here from the two pianos, 
played loudly and simultaneously. And it 
is all sustain, as will be evident from the 
abrupt silence when the pedals are 
released. Whether you interpret the 
sound as sonorous or just plain noisy will 
depend, I suspect, both on your personal 
convictions and on the characteristics of 
your hifi system and listening room. 

By contrast, the quieter passages 
which follow are delicate, with some 
notes played so softly that they are at 
risk of not being heard at all in other 
than a dead-quiet environment. Such is 
the potential dynamic range of EMI’s 
digital/DMM LP recordings. 

In her jacket notes, Joan Chissel 
points up the fondness of Franz Liszt for 
arranging piano transcriptions of other 
composers’ works, both for personal 
performance, and as a way of publicising 
those works to audiences which, in the 
mid-nineteenth century, often had no 
other way of hearing them. Among the 
transcriptions were a surprising number 
for four hands or two pianos, and the 
selections on this disc are among that 
number. She goes on to explain 
something of their respective 
backgrounds. 

Overall, the recording is not one that I 
could recommend without qualification. 
The recording quality itself is fine, with 
no hint of noise, overload or distortion 
— but the dynamic range is too great for 
“comfortable” domestic listening. As 
such, it is likely to re-echo the complaint 
of the critics and get in the way of the 
music. 

Lest I appear unduly negative, let me 
add a couple of constructive suggestions. 
Move your chair closer in to the 
loudspeakers so that the left and right 
channels are more distinctive and, of 



course, readjust the volume to suit. 
Better still, if you have a pair of good 
quality phones, try those, making sure to 
put them on the right way round. You’ll 
find yourself close in, where it’s all 
happening, with dynamic range no 
longer a domestic problem. (W.N.W.) 



AUSTRALIAN C&W 


Easy Loving. Rex Dallas. Stereo LP 
album. Hadley HLP-1280. Distributed 
through RCA. 

If you haven’t previously come across 
the “Hadley” label, it has a direct 
connection with the Hadley Sound 
Studios located in Tamworth, NSW, 
billed as the “Country Music Capital of 
Australia. Not surprisingly, this is a 
C&W-style album featuring Rex Dallas. 
Three other records/cassettes by the 
same artist are illustrated on the jacket: 
“Here’s to the Songwriter”, “I Love the 
Old Bush Songs” and “Yodelling Mad”. 

In this latest album, “Easy Loving”, 
Rex Dallas is backed by a vocalist and 
nine talented “country” musicians, as 
listed on the jacket, playing piano, 
violins, guitars including pedal-steel and 
bass, and drums. With arrangements and 
direction by Garry Adams, they have a 
smooth, cohesive sound, providing 
excellent backing for the vocalist. 

While the setting is Tamworth/C&W, 
the album has nothing in common with 
the primitive, nasal sound sometimes 
affected for Australian bush songs — a 
sound, up with which I personally 
cannot put! If you would like a touch of 
the more “civilised” kind, have a look 
and a listen: 

I Remember You — Bridge Over 
Troubled Water — Easy Lovin’ — A 
Stranger in My Place — Begging to You 
— Yippi Cry I — Bluest Heartache of 
the Year — A Legend in My Time — 


And I Love You So — As Big as a River 
— Gonna Find Me a Bluebird. 

Mastered on a 24-track analog 
recorder and mixed down to a Sony 
digital tape, the sound quality is clean 
and well balanced except for one thing: 
there is a noticeable “edge” the Rex 
Dallas’ voice on loud, higher notes which 
might suggest a touch of overload on the 
original voice channel. Depending on 
your system, you may not even notice it; 
if you do, try a bit of top end cut. 
(W.N.W.) 


OVERTURES 

MOZART OVERTURES. Le nozze de 
Figaro, K492; Die Zauberflote, K620; 
La Clemenza di Tito, K621; Lucia Silla, 
K135; Die Entfuhrung aus dem Serail, 
K384; Don Giovanni, K527; Idomeneo, 
K366; Cosi fan tutte, K588; Der 
Schauspieldirektor, K486. Academy of 
St. Martin-in-the-Fields, conducted by 
Neville Marriner. EMI compact disc 
CDC-7470142. 


If you choose to play this disc straight 
through, you will find that it will give 
you about 49 minutes of program, with 
appropriate pauses between the 
individual items and/or movements. You 
can follow it through readily with Robert 
Dearling’s booklet notes, which offer a 
general introduction to the recording, 
followed by brief comment on each item. 

However, it’s a disc which lends itself 
no less to selective listening as, for 
example, to Lucio Silla, K135 — in 
reality a mini-symphony — or to K384 
which follows it. Selection is made very 
easy by the compact disc, which is 
encoded for the beginning of each of the 
nine items. 

What a boon it is to be able to 
preselect the items you fancy and then 
simply to sit back, relax and listen. 

In this case, listening comes very 
easily, with a recording which is notable 
for its overall balance, its clarity, its 
stereo imaging and a complete freedom 
from any hint of edginess to complex 
orchestral passages. Indeed, I doubt that 
you’ll hear recording strings to much 
better advantage than here. 

The performance itself is as precise as 
we’ve come to expect from Marriner and 
the ASMF but that doesn’t mean that it’s 
in any sense clinical. The orchestra could 
indeed be in the pit, announcing what 
was to follow and anticipating the raising 
of the curtain. 

If the music appeals, this should 
certainly be a candidate for inclusion in 
your compact disc collection. (W.N.W.) 
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jby BRYAN MAHER 


OP AMPS 
Explained 



Operational amplifiers can be used to perform 
many linear functions. This month we look at 
three conversion functions: voltage-to-frequency, 
voltage-to-period, and average frequency-to- 
voltage. 


There are many occasions in the world 
of electronics when the linear conversion 
of a voltage to a frequency is required. 
By this we mean a linear circuit capable 
of producing an output signal, the 
frequency of which is directly 
proportional to the input signal voltage. 

Such a converter enables us to 
perform many precision tasks including: 
some forms of serial digital transmission, 
accurate analog-to-digital conversion, 
integration over very long times, and 
evaluation of the area enclosed by 
waveforms. By adding a digital counter 
or frequency meter, we achieve an 
integrator or a digital voltmeter. 

Observe that it is only the frequency 
of the output signal that is of interest; its 
voltage and waveform is a secondary 


consideration and anything suitable for 
our purpose will do. 

Voltage controlled oscillator 

Circuits which convert voltage to 
frequency in this fashion are called 
voltage controlled oscillators, or VCOs 
for short. If the input signal is a constant 
voltage, then the output signal has a 
constant frequency. On the other hand, 
changes to the input voltage produce a 
corresponding change in the output 
frequency. 

Applications for VCOs are found in 
phase lock loops, (PLLs), frequency 
synthesisers for communications 
systems, synchronous modulation 
systems, colour television, two tone 


modems for telephone-computer 
connections, and more. 

Often, a sinewave will be chosen as the 
appropriate output waveform, but other 
waveforms may also be chosen. For 
example, if the input voltage changes 
rapidly over a wide range, then a string 
of digital pulses may be a more suitable 
waveform. If the input voltage increases, 
more pulses-per-second are produced at 
the output and vice versa. 

It is common to restrict the input 
signal to only one polarity. Some 
commercial VCOs are provided with two 
alternative inputs, the one marked 
negative simply feeding via a phase 
reversal stage to give a suitable positive 
input signal to the VCO itself. 

Voltage to frequency 
conversion 

The essential elements of a voltage-to- 
frequency (V/F) converter are shown in 
Fig. 1. The input signal voltage is 
integrated and continuously compared in. 
a comparator or discriminator with a 
reference voltage. You, most avid and 
earnest reader, will recall that we looked 



Integrator 


Fig.l: block diagram of a voltage-to frequency converter. Voltage Vin is in- . also sends a feedback signal to the switch Sw, which discharges the 
tegrated and compared in a comparator or discriminator. When the integrator ready for the next cycle. The output frequency is directly pro¬ 
reference level is reached, the logic section delivers output pulses and portional to the input voltage. 
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Fig.2: timing diagram for the voltage-to-frequency converter 
of Fig.1. Observe that a larger input voltage causes faster 
rise of the integral, hence greater frequency of output pulses. 
A logic pulse (to discharge the integrator) and an output 
pulse occur each time the integral reaches the comparison or 
reference level. 


INTEGRATOl 
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COMPARISON 


LOGIC _I_I_LJ- 



Fig.3: the Analog Devices AD537JD voltage-to- 
trequency converter as it arrives from the manufac¬ 
turer in conductive polyfoam. The input voltage may be 
up to 10V while the output frequency ranges up to 
100kHz. The picture is approximately twice full size. 


at discriminators last month. As soon as 
the integral reaches the discriminator 
level, an output pulse is generated and 
the integrator is discharged to zero, ready 
for the next cycle. Fig. 2 is a waveform 
timing diagram for the voltage-to- 
frequency converter shown in Fig. 1. 

The, higher the input voltage, the 
faster the integral reaches the reference 
level and produces another output pulse. 
Thus, the frequency of the output pulses 
is proportional to the input voltage. 
Because the integration function is 
linear, it follows that the relationship 
between input voltage and output 
frequency is also linear (provided, of 
course, that the reference voltage 
remains constant). 

Because a fast changing input voltage, 
say an audio signal, demands that the 
circuit be capable of changing the output 
number-of-pulses-per-second just as 
quickly, the result is a string of short 
pulses, all at fixed amplitude and all with 
the same pulse length. It is the number of 
pulses in a given time interval that 
changes (see Fig. 2). 

The transfer function is expressed in 
terms of Hertz/volt. Note that some 
commercial V/F converters produce an 
output string of true square waves; ie 
with a mark-space ratio 1:1. 

The circuit of Fig. 1 may be assembled 
from discrete components or purchased 
from a manufacturer. Examples are the 
type 450 and 456 modules from Analog 
Devices. To produce a lower cost device, 
some manufacturers have produced 
integrated circuits containing the 



Fig.4: block diagram of a voltage-to-period converter. The reference voltage is integrated and com¬ 
pared with Vin. When the integral reaches Vin, the logic gives an output pulse and resets the in¬ 
tegrator. The greater Vin, the longer the time taken by the integral. Thus the period of the output is 
proportional to input voltage (See timing diagram Fig.5). 


necessary components on a single silicon 
wafer, eg, Analog Devices types 
AD537JD and AD537SD (see Fig. 3). 

By the way some workers in this field 
consider that the terminology is not quite 
correct, preferring instead the expression 
“voltage-to-pulse-rate converter”. They 
argue that the word “frequency” implies 
a more steady value, not an abruptly 
changing quantity. 

Another possibility, but one rarely 
used by electronics engineers, is to 
reverse the role of input and reference 


voltages as in Fig. 4. If we use the input 
voltage as the discriminator (or 
reference) level and integrate the 
reference voltage, then the period (rather 
than the frequency) of the output pulses 
will be proportional to input voltage. Fig. 
5 shows the results. 

Observe that in this variation the 
integral rises at constant slope. The 
higher the input voltage the longer the 
time taken for the integral to reach the 
discriminator level and thus generate an 
output pulse. This means of course that 
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OP AMPS 
Explained 

the output pulse frequency is inversely 
proportional to the input voltage. 

The transfer function of this variation 
is expressed in terms of microseconds per 
volt. 

Frequency-to-voltage 

conversion 

The inverse function, frequency-to- 
voltage conversion, can be achieved in a 
number of ways, of which we will 
consider two. 

To stir our imagination and whet our 
appetite, let us embark on an excursion 
into the general philosophy. As we have 
seen earlier in this series, negative 
feedback systems are capable of 
performing many functions, for example 
the mathematical functions addition and 
integration. 

We advance the philosophy one step 
further by saying that if we can perform 
some function, J, within the feedback 
loop of a suitable negative feedback 
system, then that whole system will 
perform a function which is the inverse 
of J. This can be written as J ', or J- 
inverse. 

Of course to implement such a 
philosophy we must be able to construct 
a suitable negative feedback system. Our 
beloved op amps will do for some 
functions, but not for all. Fig. 6 shows 
the general idea. 

As an aside, consider a system already 
known to us: the integrator of Fig. 7, in 
which the essential component is the 
capacitor in the feedback path. Now 
consider what we know about capacitors 
alone. Is it not true that a capacitor alone 
is a differentiating or high pass 
component? Fig. 8 shows a typical 
differentiating (or high pass filter) circuit. 
The current in the capacitor is 
proportional to the rate of change of 
voltage across it, or: 



where i c is capacitor current, V c is 
capacitor voltage and C the capacitance. 
By putting Fig. 8 into the forward path 
of an op amp, as in Fig. 9, the capacitor 
performs the differentiation function 
quite accurately, with a transfer 
function: 


If, however, tuc differentiating 
capacitor is in the feedback path as in 



Fig. 7 (ie, the resistor and capacitor 
positions are swapped) the transfer 
function becomes: 

v~-jLjv„d. 

This transfer function is an integration 
which is the complement of the function 
performed by Fig. 9. Indeed we can do 
all sorts of such “swaps” quite 
successfully using op amps as long as the 
essential functional components are 
passive and bilateral. Passive 
components are resistance R, inductance 
L, and capacitance C; “bilateral” means 
having the same current no matter in 


which direction voltage is applied. 

Fig. 10 shows how we can play a 
functional inversion using an inductoi 
forming either an integrating low pas 
circuit (Fig. 10a) or a differentiating hig 
pass circuit (Fig. 10b), according t 
whether we place the inductor in th 
input or the feedback paths. 

Attempts to generalise sue 
philosophy to a circuit capable o 
inverting any given function may tur 
our present exultation into a whimpei 
For returning to the problem of findin 
an inverse to the voltage-to-frequenc 
function, we observe that our V/l 
converter is neither passive nor bilatera 
It is very much an active circuit. 
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Connect word processors and computers 
to the world wide telex network 



STATE OF THE ART TECHNOLOGY 

Summit’s STi-24 and STi-14 Telex Interfaces are purpose designed for your application and budget. 
Summit utilises state of the art technology to connect your word processor or computer to the world 
wide telex network. 

FLEXIBLE INTERFACES 

No more waiting for the Telex to free as messages may be queued, prioritised, or requeued for later calling if 
a requested number is busy. 

FULL INTEGRATION 

At last the Telex may be integrated fully into your office giving you the benefits of receiving or originating 
calls when the office is unattended or take advantage of cheaper “off peak” rates. 

SUMMIT PROVIDE A ONE YEAR RETURN TO FACTORY WARRANTY 


FEATURES common to both the STi-24 and STi-14 include ... 


Support of a Baudot telex as a back up and console. 
Allow a low cost ASC11 terminal to be used for 
logging, console or backup. 

Have full control of logging whole messages or for 
confidentiality, start and end of messages. 

Complete local and remote test facilities and tests. 
Event and fault log and call statistics stored in 
battery backed memory. 


• Broadcast calls facility supported. 

• Communicate with host of ASC11, EBCDIC or other 
code. 

• Support private or party public telegraph services 
such as Interplex. 

• Support both interactive “on line inquiry” and 
message passing modes. 

• Standard auto dial/autoanswer modem simulation. 


SUMMIT COMMUNICATIONS PTY. LTD. _ 


*95 HUNTER STREET, HORNSBY 207T> 
PHONE (02) 476 5233 TELEX AA71341 
TOLL FREE 008 226373 ^ 
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Until now, dot matrix printers 
have been missing 
one important feature: 

F ; “R: I NT Oil.IiPh l .ITY 







final board pre „-,„ 



presentation 



If your business demands the speed and 
graphics capabilities of a dot matrix printer, 
you can’t beat the Brother 2024L. 

It’s fast. A bi-directional logic seeking head 
prints out at up to 160 characters per second. 

Productivity is further enhanced with the 
built-in paper cutter and optional cut sheet 
feeder. 

And the 2024L provides the one feature 
that, up till now, has been missing from dot 
matrix printers. Quality. 

The high density 24 pin dot matrix head 
gives you a choice of five type styles and the 


letter quality you need for all business 
correspondence and presentation documents, 
plus clean, clear graphics. 

Built-in Centronics parallel interface means 
its ready to connect with most computers on 
the market. 

And, thanks to Brother’s leading edge in 
printer technology, low noise and high 
reliability are guaranteed. 

The Brother 2024L. Just $1,795*. And proof 
that quality doesn't have to be sacrificed in 
the quest for speed. 


brother 

Affordable Electronic Printers 

Brother Industries (Aust.) Pty. Limited, 7-9 Khartoum Road, North Ryde. NSW. 2113 

Sydney (02) 887 4344. Melbourne (03 ) 873 3655. Brisbane (07 ) 52 5257 Adelaide (08) 42 6373. Perth (09 ) 4781955. 

*Rec retail price including sales tax. May be slightly higher in Vi.A. 1 
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V(in) 


C 


R 


V (out) 


Fig.8: using a capacitor as a coupling element gives a 
high-pass or differentiating effect. 


Rf 

i—vw— 



Fig.9: a capacitor in the input or forward path of an operational amplifier 
makes an accurate differentiator. Note that Figs.7 and 9 perform com¬ 
plementary functions using the same components but C and R transposed. 


OP AMPS 
Explained 

We need to find some other linear 
feedback system (not an op amp) that 
will produce the inverse frequency-to- 
voltage (F/V) function and which uses 
our aforementioned voltage-to-frequency 
converter in the feedback path. Fig. 11 
shows our voltage-to-frequency 
converter connected in the feedback 
path of a phase comparator. The result is 
an output voltage that is directly 
proportional to the input frequency. 

What happens is that the phase 
comparator (which may be an XOR gate 
with a filter) compares the signal 
frequency with the output from the V/F 
converter and produces a control voltage 
to bring the V/F converter into lock (ie, 
to the same frequency). The complete 
circuit is called a phase lock loop and it 
functions very effectively as a frequency- 
to-voltage converter. 

We promised to consider two methods, 
so let’s turn our eager minds to the 
alternative. 

Average frequency 
to voltage 

| Often the frequency of a stream of 
pulses will be quite erratic, as when 
produced by some random process. We 
might, for example, wish to measure an 
industrial radioactive process, or the 
“firing” of a single live animal nerve cell. 
In these circumstances, we need to 
derive a voltage that is proportional to 
the average input pulse frequency. 

.Note that if the pulse rate is very low 
— a few pulses per second, say — then 
the averaging process will have to be 
carried out over a considerable period. 
We need a time constant built into our 
circuit. Such a design is often called an 
averaging (or integrating) ratemeter. 



The design we will consider uses 
operational amplifiers in a linear “leaky 
integrator” configuration. Fig. 12 shows 
the block diagram. 


Block diagram 

The first stage consists of a precision 
pulse generator which generates fixed 
28V pulses from a TTL input. These 
pulses are then differentiated by C, and 
the resulting negative-going spikes used 
to charge capacitor C T . The positive 
going spikes are blocked and bypassed to 
ground by the two diodes. 

The charge across C T tends to “leak 
away” via R with time constant RC T , 
where R is a lMfi resistor. Hence the 
term leaky integrator. 

Note the resistor in series with C,. Its 
job is to prevent slew rate limiting in Q1 
which would otherwise attempt to 
charge C T at an infinite rate. 

Let’s now define a few terms: 

• Let q be the amount of charge (in 
couloumbs) contained in each “pumping 
pulse” dumped into “tank” capacitor C T . 

• Let f be the average input pulse 
frequency (also the pump pulse 
frequency). 

• Let V T be the voltage on C T . 

• Let R be the resistance of the leakage 
path discharging C T . 

It follows that the fq product equals 
the average current flowing into C T (one 
couloumb per second equals one 
ampere). 

The current “leaking away” from 
C T via R is simply given by V T /R. When 
equilibrium is reached (after a number of 
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Nominal time constant 


Capacitor 


Resistor 


0.1s 

0.2s 

0.5s 

1.0s 


C T R 

0.1 1 . OMf! 

0.22 l.OMfi 

0.47 l.OMfi 

1.0 l.OMft 


Fig.12: block diagram of a “leaky integrator” type ratemeter or averaging frequency-to-voltage converter. 


OP AMPS 
Explained 

time constants have passed), the current 
leaking away from C T must be equal to 


the average current being dumped into 
it. So: 

fq = V t /R 
V T = f(qR) 

Thus, in order for the circuit to 
function correctly, qR must have a 
constant value. To make q a constant, 
the precision pulse generator must be 
carefully designed using stable 


components. It should also produce a 
output voltage swing that is larg 
compared to any expected variations i 
diode forward voltage drop. 

It is also important that leakag 
currents from C T , other than throug 
resistor R, be kept quite small. Include 
here is the input to amplifier Q1 and th 
diode leakage current. 

With these precautions the outpi 


+ 15V 
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voltage is directly proportional to 
average input frequency. The time 
constant of this statistical averaging 
process is given by the product (C T R). 
Because V T does not depend on C T , that 
capacitor does not need to be a 
particularly accurate component. 

Precision pulse generator 

Because a pulse from a TTL gate has 
slightly different on and off voltages at 
different temperatures and is only a few 
volts high, the precision pump pulse 
generator of Fig. 13 is employed to 
deliver an accurate 28 volt pulse. The 
circuit is, in fact, a 28 volt “one-shot” or 
monostable square wave generator, and 
uses LM301AH integrated circuits 
instead of transistors for high open loop 
gain. The two op amps are wired as 
comparators, their outputs switching 
high and low to deliver an accurate 28V 
pulse. The rise and fall times are 500 and 
250 nanoseconds respectively, while the 
pulse length is 100/xs. 

Ratemeter circuit 

Fig. 14 details the full ratemeter 
design. Do not fret, most valued reader, 
it is not as complicated as it looks. 

To make life easy, let us look at both 
Fig. 12 and Fig. 14 together. The (680 + 


47) pF capacitor from the precision one- 
shot forms the input capacitor C„ while 
black 1N459A diodes, chosen for their 
low leakage characteristics, are used to 
block the positive pulses. 

Next, we have a dual junction-FET 
source follower, the output of which is 
fed via two 3160Q resistors to an 
LM108AH integrated amplifier. This IC 
and the FET together form the 
integrator amplifier Ql. By this means, 
we provide ouselves with a compound 
amplifier which has all the desired 
characteristics. 

In particular, the input impedance is 
very high (more than 10 10 ohms), while 
the input leakage current is only 10 
picoamps. 

Note that four different values of C T 
can be switched in to provide four 
different time constants — 0.1, 0.2, 0.5 
and 1 second. The 10MB resistors 
prevent switching spikes by keeping the 
capacitors charged to the same level. If 
the capacitors are remote from the PC 
board, an extra lOOOpF capacitor should 
be mounted directly on the board to 
ensure stability. 

The chosen capacitor, the resistor R, 
the dual FET and the LM108AH 
constitute the “leaky integrator” stage. 

A circuit idea that you may not have 


seen before involves the 7320 
ohm/13,300 ohm voltage divider 
network and the diode connected 
between point Z and the integrator 
virtual earth point X. These components 
are installed to prevent the integrator 
stage ever being driven into saturation by 
too high an input frequency. Too large 
an output turns point Z positive, thus 
causing the diode to conduct and reduce 
the stage gain. 

Not that saturation hurts anything; 
it’s just that an integrator, once driven 
into saturation, may take a long time to 
recover after the overdrive is removed, 
thus causing a “dead time” in output. 

The last stage is a simple voltage 
follower (gain = +1) which provides a 
low output impedance to drive the final 
range attenuator. This stage uses an 
LM110H op amp and includes low pass 
filter R f C f to remove any last traces of 
pump pulses in the output. 

The overall transfer function for this 
circuit as 1.10 volts per 50 pulses per 
second, accurate to 0.2%. The circuit is 
supplied by well regulated ± 12 volt rails 
while the resistors should be metal film 
1% types. 

Next month we will look into more 
fascinating aspects of operational 
amplifiers. $ 
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OCTOBER CROSSWORD 


ACROSS 

1. PVC coil? (10,4) 

8. Leads. (7) 

10. Permit to operate a 
transmitter. (7) 


11. Part of a battery. (4) 

12. Radio-navigation 
system. (5) 

13. A word of the 
phonetic alphabet. (4) 



16. Dimension ratio for a 
TV picture. (6) 

17. Hold a video picture. (6) 

19. A rectifier which is 

silicon-controlled. (1,1,1) 

21. Insulating material. (6) 

23. Electronic 

phenomenon. (7) 

2 7. Vent in a speaker 
housing. (4) 

28. Feature of almost 
every conductor. (5) 

29. Valve. (4) 

32. Said of an even field, 
etc. (7) 

33. One of a series of 
programs. (7) 

34. Communications 
conductor. (9,5) 

DOWN 

1. Apply a signal to a 
circuit. (6) 

2. Obtains signal data. (7) 

3. These are detected, 
to some degree, by a 
polygraph. (4) 

4. Operational state of a 
motor, etc. (2-4) 

5. Place for part-time 
training! (4) 

6. Holder for small 
components. (3,4) 


SOLUTION FOR 



7. Pulse detector. (7) 

9. Circuit problems. (6) 

14. Sub-atomic particle. 

(5) 

15. Term for the motion 
of electrons. (5) 

18. Increases voltage. 
(5,2) 

20. Control at a distance. 

( 6 ) 

22. Magnetic material. (7) 

24. SI unit. (7) 

25. It’s an infrared 
sensation! (6) 

26. Remove an item from 
a computer file. (6) 

30. Audio signal. (4) 

31. Record. (4) 
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Sheridans Smash the Price Barrier!! 


Hirschmann Quality 

Flexible Probes j 


This flexible probes 
are the ultimate. Power 
‘grabbing’ probe end an 


Alarming Specials 

leases?"** 

lmm Test Leads"”-* RacalIR771 Infra 


means they can get into all 
the tight spaces Give your 
multimeter a set today! 


$ 6 . 88.+10 $ 6 .20 > 

Fully Protected > 



Red Detector 

These superb, fully 
professional at 


Racal. The design detects 
movement of infrared so 
there is no false triggering. 


These superb banana 


automatic sliding cover. & 
Great protection against r;m 
shorts or high voltage. Top»,Y%' 
quality construction. 'W; 

$4.80,+10 $4.00 


m plugs (stackable) and 
test lead of super flexible 
wire. Great for prototypes 
and testing. There isn't a 
technician than shouldn’t 


$7.30, +10 $6.60 

8mm lest Lead lEiXT’*’ 

Same as lmm but rEr~’“‘ 

Mffier! && sS8~-» 
$6.60,+10 $6.00 
_only $108 



JJLC.Mini 

MicroWave 

Model NJH6007MA This 
microwave doppler radar 
motion detector is perfect 
where the area to be 
covered has walls or 
petitions. 

Variable sensitivity and 
controlled pickup angle 
enable tight control over 
pickup pattern. 

Works from 11-18VDC 
with N/OandN/C 
contacts 
Normally selling for 
$105.00 

this month only 


Very Pointy Test 


$2.00,+10 $1.80 


Audio Leads 
Knoockout 

4 x 6.5mm jack plug to 1 x 

5 pin DIN plug. 6 foot lead. 
We need the room so out 
they go! The connectors 


lmm sockets 

Suit 1mm plugs Fully 
insulated chassis type. p > 
90c,+10 80c 

lmm plugs 

88c each,+10 80c 



Huge Saving on 
240-115V Stepdown 
Transformer 

Ferguson TS115/240 fully 
approved 240 to 115V |— 

stepdown transformer at I 
massive saving. 125VA I 
and 5% regulation. Fused. I 
Normally $62.00 but this I 
month only: 

$48.00 inc tax!! 


Huge range of 
DIN connectors 

We’ve got a huge range- _ 4 ,nneWit» 

including all the funny please P n ® . 7, 

stuff rinht annlo * 


your 


Back hy Popular 
Demand 

‘Pointmaster 

This is the ultimate 
contoller/joystick. If you 
have computer games; 
need one today!! “ " 


9 Pin T)’ 

Connector Cover 
Under Vi Price! w 

Scoop of AMP ’D‘ covers 
Quality! 

$1.00 each,/+ji J 

+10 80c U&gV w 


Murata Piezo 
Buzzer 

Top quality piezo, norn 
selling for $3.95. 

Thousands of uses 

only $1.98 


only $1.00, 

10 for $8.00 
25 Pin Snap ^ v 
Together 

T>’ Covers \ v # 

Top quality from TRW. Half 
normal price!! 

$8.00, +10 $1.80 


6 pin PC Mount 
DIN Sockets 

Massive saving. Get in for 
your chop 

80c each,+10 48c 



Philips Speaker Clearance!! 



_ Capacitors for 
"Peanuts!! 


$4.00 per 100 

.39uF 160V Polyester 

$8.00 per 100 



Stocks are limited so be quick to av 

AD12100/M8 12in Woofer 1 only 

AD12100/HP8 12in Woofer 1 only 

AD12250/W8 12in Woofer 1 only 

AD7060/W8 7in Woofer 4 only 

AD5061/M8 5ln widerange 2 only 

AD70650/WP8 7in Woofer 3 only 

AD2271/T8 
Tweeters 

10W Tweeter lOonly was $3.25 

AD0162/T8 1 in dome 12 only 


was $65.00 
was $80.00 
was $79.00 
was $21.00 
was $15.00 
was $24.00 


now $60.00 
now $17.00 
now $12.00 
now $19.00 


Reed Coils at 100 of each type $8.00 

Magnetic Prices 

Look wnat we found in the 


ADF500/ 3 way Xover 30 only 

4500/8B 

ADF1600/8 2 way Xover 50 only 

ADF600/4500/83 way 12 only 

HiPerformance 
Xover 

AD8081 CK Ceiling Speaker 1 only 


storeroom! These 


Tuning Gang 


SHERIDAN ELECTRONICS 




these rare beastles! 

10-150pf air spaced/ 
ceramic insulated tuning 


only $8.80 each 


164-166 Redfern Street, 
Redfem NSW 2016 
Phone (02) 699 5922 
6996912 
Mail Orders to: 

PO Box 229 Redfem 
NSW 2016 


. $3.50 
. $4.00 
. $6.00 
. $7.00 
. $8.00 


$10.00-$24.99 .. 
$25.00-$49.99 .. 
$50.00-$99.99 .. 
$100.00 or over. 


Trading Hours 

Mon-Fri.9am-5.30pm 

Thurs.9am-7pm 

Saturday.9am-12noon 


and American Express. However 
we cannot give quantity discounts 
on Credit Card purchases or 
account orders. Minimum for 
account orders is $50.00 
Minimum order is $10.00 
All prices include sales tax. 

Large and overweight items 
sent skyroad freight 
























PHONE YOUR ORDER - ALTRONICS TOLL FREE 008 ♦ 999# 007 • 



■awe FwD 


TOLL FREE 008 * 909 * 007 FOR NEXT DAY JETSERVICE DELIVERY 
























































S” AUronics Resellers wanted in all States of Australia . NEW FULL DEALERSHIP IN ADELAIDE iSX’SST,” 

Overnight jet.ervlce we deliver next day nncWA) Phone Steve Wroblewski M 3817233 jArf, FORCE ELECTRONICS 203 WRIGHT ST Towtsmt. 

for Details OEMs for bulk rates Ph 093817233 PHONE 212 2672 

for super competitive rates Pv 


.... 



























CHALLENGER: 

DSE’s answer to IBM 


Dick Smith Electronics has entered the market 
for ‘‘IBM standard” personal computers with the 
aptly named ‘‘Challenger” PC manufactured in 
the UK by Ferranti Ltd. The Challenger is one 
of the least expensive personal computers to 
claim compatibility with the IBM PC, with the 
bonus that it can be purchased in two parts. 

PETER VERNON 


A Challenger computer consists of 
two units. Part A, the system unit, 
contains the 8086 microprocessor, 128K 
bytes of programmable memory and a 
ROM version of BASIC. It also provides 
a parallel printer port, three video 
outputs (RGB, composite video and 
modulated UHF) and a cassette 
interface. The system unit is big, 
measuring 53cm x 41cm x 10.5cm (W x 
D x H), and has a smoked perspex front 
panel which hinges down to reveal a 
space for stowing the keyboard. 
Normally the keyboard is plugged into 
the front of the system unit, just below 
the illuminated on/off switch at the right. 

The keyboard is an attractive, low 
profile unit, with the keys in 
conventional typewriter locations except 
for the unusual provision of two 
RETURN keys, one just below the right 
hand SHIFT key and the other 




immediately adjacent. Accidentally 
pressing the RETURN key instead of 
SHIFT can cause problems. Ten 
function keys are grouped on the left side 
and the numeric pad and cursor 
control keys at the right, as on the IBM 



PC. The Num Lock key must be used to 
switch between cursor movement and 
entry of numbers, a particularly 
annoying necessity when using 
spreadsheet programs. IBM’s non¬ 
standard placement of the RETURN 
key and the left-hand SHIFT key has not 
been copied however. 

Overall the keyboard is usable but it is 
not the best feature of the Challenger. 
The light touch and long key travel 
combine to create a feeling oi 
unsteadiness even though there were nc 
problems of key bounce or miskeying 
The space-bar on the review machine 
was also a little stiff, although a cure 
could be just a matter of use. 

In itself the system unit is a powerful 
16-bit computer with adequate memorj 
and colour graphics capabilities. With £ 
cassette recorder it can be used alone tc 
learn programming, althought no pre 
packaged software is likely to be 
available on cassettes. It is with the 
addition of the expansion unit, part B 
that the Challenger achieves its ful 
potential and becomes a serious 
contender in the top end persona 
computer market. 

Part B provides two double-sidec 
13cm disk drives, for 320K of storage 
each, three IBM hardware compatible 
expansion slots and two full 16-bit date 
bus expansion slots for specialisec 
Challenger boards. Since the Challenge 
also has an RS-232C serial port built it 
























Differences between MS-DOS 
and Challenger DOS 

The Challenger version of MS-DOS 2.1 differs slightly from PC-DOS 2.1 
The major difference is the lack of some commands which support fixed disk 
drives. 

Absent are: 

ASSIGN — Permits Ver 1.0 programs which use a specific drive to be 
assigned to the hard disk. 

BACKUP — Copies contents of hard disk to multiple (around 30) floppy 
disks. 

RESTORE — Restores floppy disks created by BACKUP to the hard disk 
drive. 

The MODE command of PC-DOS is also absent. Under MS-DOS, MODE 
allows the user to set the number of lines per inch and characters per line for 
a printer, the number of characters per line for the video display, to switch 
between IBM’s monochrome and colour graphics adapters (PC-DOS 2.0 
only) and to set operating parameters of the serial port. 

MS-DOS for the Challenger provides SET80 and SET40 to control the 
number of lines on the video display, but there is no information in the 
manuals on use of other features. Obviously, there is no need on the 
Challenger to switch between colour and monochrome displays. 


and provides the equivalent of the IBM 
colour/graphics adapter on the main 
board, the scope for expansion compares 
favourably with the IBM PC. With or 
without the expansion unit the 
Challenger’s memory can be expanded to 
256K internally. Maximum memory size 
is 640K, although increasing memory to 
this size would require the addition of a 
separate memory board inside the B unit. 
The double-sided disk drives provide 
twice the storage capacity of those of the 
IBM PC and are able to read and write 
disks formatted for use with MS-DOS 
1.0, MS DOS 2.0 and PC-DOS. 

Adding the expansion unit to the 
Challenger requires some assembly work. 
The B unit is the same width and depth 
as the system unit but is 14cm high and 
designed to sit on top of the A module, 
connected to it by two edge connectors 
and a 240V power cord. Putting the two 
together requires finding and making 
these connections and then removing 
three plastic cut-outs from each side of 
the system unit to allow the two to be 
locked together. In its expanded form the 
Challenger is big and imposing, and at 
24cm high, is too tall to support a video 
monitor at a comfortable viewing angle. 

Internally, the Challenger is built with 
the precision of military equipment. 
There is a remarkable amount of unused 
space inside both A and B units, and the 
design could perhaps be improved by 
reducing the height of the two units. The 
keyboard storage space inside the system 
unit in particular seems an unnecessary 
refinement. On the plus side, the open 
design combined with a fan in the system 
unit means that there should be no 
problem with heat build-up. 

When first switched on the Challenger 
performs a self-diagnostic program and 
then checks an internal switch to 


determine whether an expansion unit 
and disk drives are available. Depending 
on the setting of this switch the 
computer then either boots from a 
system disk or activates ROM BASIC. 

The video display 

Screen displays of graphics and text on 
the Challenger are identical to those of 
the IBM PC. Text can be displayed in 
either 40 column by 25 lines or 80 x 25 
line formats in one of 16 colours with 
text, screen background and border 
colours selected with the COLOR 
statement. The colour codes are the same 
as those of the IBM PC. In the 80 
column mode four video “pages” are 
available which can be written to and 
displayed independently of each other, 
while the 40 column mode allows eight 
screens to be stored. 

Graphics are available in two formats, 
with either 320 x 200 or 640 x 200 screen 
resolution, selected by the SCREEN 
statement. The lower resolution graphics 
mode allows the use of four colours 
simultaneously, chosen from one of two 
“palettes” which include the current 
background colour. Any one of the 16 
available colours can be used for the 
background display. The 640 x 200 
graphics mode allows higher resolution 
displays but in black and white only. 
Colour is not available. 

Although text and graphics cannot be 
mixed on the same screen, diagrams and 
charts can be labelled by defining your 
own text characters with graphics 
commands. Graphics are supported by 
the PSET, PRESET, LINE, CIRCLE, 
PAINT, and DRAW statements of 
Microsoft’s Basic A while a limited form 
of animation is possible with the GET 
and PUT statements. GET stores a 
specified area of the screen image in an 


CASHM0RE SOUND 

DISCO/LIGHTING/SOUND SYSTEMS 
$ 

• Stage Controllers (Chasers) 1K 

P Channel SW/S Inductive 
Loads etc.220.00 

• Rope Lights 5 Colours. 30ft 
.170.00 

• Cosmo Balls 24 way 

.1600.00 

• 8-Way Light Boxes, Carpet 

covered.180.00 

• 4 Arm Spinners. . 230.00 

• Pin Spots (with Lamp 240v) 

.49.00 

• Ex Hire Disco’s fromSOO.OO 

• New Disco’s from. 1800.00 

• Cassette Decks (Mini) 
.150.00 

• Cuelights.20.00 

• English 6.5 Jack Socket 

Mono/Stereo.0.75 

• Lift off Hinges, each at 2.00 

• Dual Cassette Deck Auto 

Search. 350.00 

• Chassis Power Amps 200 watt 
.160.00 

• 500 watt Mosfet. . 290.00 

• Heat Transfer Fog Machine 

.220.00 

• Cans Fog Juice (Aeresol) 

.18.00 

• Cheeta Disco Stereo MXR 

.530.00 

• Soundcentre Stereo Disco MXR 
.700.00 

• Citronic 440 Disco MXR 

W/PSPLY.850.00 

• Citronic 330 Disco MXR 

W/PSPLY.610.00 

• DL8 Speaker Cabs 2x12 + 

Piezo.400.00 

• 6EC 4515 6 Volt Lamps9.00 

• Mini Lamps 6.3 volt 14v. 24v 
.0.35 

• Par 30 Colour Lamps. .7.50 
SPEAKER CABS DISCO S MADE TO ORDER 
HIRE/SALES/SERVICE/INSTALLA TION 
BROCHURES + PRICE LIST AVAILABLE 
REHERSAL STUDIO’S NOW AVAILABLE 

CASHMORE SOUND P/l 

798 6782, 799 6129, TLX AA 74549 
356 Liverpool Rd, Ashfield, NSW 2131. 
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array which can be copied to new screen 
locations with the PUT statement. 

The screen displays of the Challenger 
are well up to the standard expected of a 
computer in this class, although low-cost 
video monitors may be unable to 
produce a legible 80 character text 
display. This is a limitation of the video 
display unit, not the computer. If a 
domestic television receiver is used as the 
display device, best results will be 
obtained with the 40 column text mode. 

Unlike the IBM PC, the Challenger 
provides both monochrome and colour 
graphics displays as standard. The 
equivalent of IBM’s colour graphics 
adapter board is already built-in to the 


Challenger so no extra-cost options need 
to be purchased. 

Software included 

Programs for the Challenger are 
included in the price. A ROM-based 
version of Basic A is included in the 
system unit while the expansion unit 
comes with the essential Disk Operating 
System, or DOS, full Basic A and the 
“Perfect” series of word processing. 
Spreadsheet and database management 
programs are also supplied. Bought 
separately, these three programs alone 
would cost around $1,600, while IBM 
charges an extra $74 for PC-DOS and 
Basic A, with business programs starting 


at about $400 each. 

The operating system of the 
Challenger is a version of MS-DOS 2.1 
which differs slightly from both PC-DOS 
and the MS-DOS versions used by other 
IBM compatible computers. Exact 
differences are detailed in the 
accompanying tables, but as we shall see 
they do not affect the range of programs 
which can be run on the Challenger. 


Compatibility 

Compatibility is a vexed question. For 
copyright reasons, no computer from 
another manufacturer can be 100% 
compatible with the IBM PC. Most 
competitors in the PC market design 
computers which can use standard IBM 
programs, then add extra features to 
offset IBM’s marketing advantages. 
Standard programs are those written to 
run under the MS-DOS operating 
system, using documented operating 
system calls. They do not use features 
which are peculiar to a particular 
machine. In this sense the Challenger is 
compatible with the IBM PC. Programs 
tested by this writer include the 
WordStar and Spellbinder word 
processors, the Lotus 1-2-3 integrated 
database, spreadsheet and graphics 
program, and the dBase II database 
management system. All worked as 
advertised. 

Compatibility with “non-standard” PC 
programs is another matter. Some 
programs available for the IBM PC use 
the computer’s internal control software 
directly, making calls to the ROM BIOS 
(Basic Input Output System). This 
method of writing programs is not 
recommended, as it usually means that 
the programs cannot be transferred 
easily to different machines. The famous 
“Flight Simulator” program from 
Microsoft is one example. In order to 
speed up the presentation of graphics on 
the screen, Flight Simulator directly 
accesses the video display circuits of the 
IBM PC. Many so-called “compatible” 
computers use different display 
hardware, and connot run the Flight 
Simulator program. The Challenger does 
not have this problem. 

The extras 

In addition to colour graphics the 
Challenger comes with a parallel printer 
connection and a serial communications 
port built in, as mentioned above. 
Connections for a light pen (for pointing 
at the screen) and a joystick are also 
standard rather than optional, but there 
are no details in the manuals supplied for 
the system unit or expansion unit. 
Documentation is one of the poorest 
features of the Challenger. 

Although it runs at the same 
continued on page 113 


Challenger computer technical specifications 


Processor. 

RAM. 

ROM. 

Disk storage (with expansion unit) 

Interfaces (with expansion unit) 

Display. 

Sound . 

Software 

Documentation 


16-bit 8086 

. 128K, expandable to 256K on 
board, 640K maximum 
64K with Basic A and BIOS 
. Two double-sided 13cm drives, 
320K each 

Parallel and RS-232C ports, 
joystick and RGB, UHF and 
composite video outputs 
80 x 25 and 40 x 25 text 320 x 
200 and 640 x 200 graphics 
Internal speaker, seven octaves 
MS-DOS, Basic A and "Perfect” 
integrated series supplied with 
expansion unit. 

Poorly organised and lacking detail 
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Software for the DSE Challenger 

Software for the Challenger is included in the price. It comes 
complete with DOS, full Basic A, and the “Perfect” series of 
word processing, spreadsheet and database management 
programs. 


“Perfect Writer” is a powerful 
word processing program with a 
host of features which are 
correspondingly difficult to learn and 
use. Features include the ability to 
work with several documents at the 
same time, “split screen” editing of 
two files simultaneously and 
extensive print formatting and 
control functions. A spelling 
checker, “Perfect Speller” is also 
built-in. 

The program is actually in two 
parts, one a text editor and the other 
a print formatting program which 
uses disk files. Text on the screen is 
combined with non-printing control 
characters which indicate formats 
such as columnar printing, 
indentation and other special 
effects, although it is possible to 
display text as it will be printed by 
“printing" to the screen before hard 
copy is produced. 

Cursor movement, insertion and 
deletion of text, searches and block 
moves are performed with 
combinations of Control and Escape 
key sequences. Some commands 
require the user to hold down the 
Control key while pressing one or 
two letter keys, while others require 
the user to press and release the 
Escape key before pressing a 
second key. Commands introduced 
by Escape are generally larger 
versions of Control commands, so 
that, for example, Ctrl-F moves the 
cursor forward one character while 
Esc-F moves the cursor one word 
forward. 

“Perfect Writer” comes with a 
book-length instruction manual and 
extensive on-screen tutorials and 
help files which ease the task of 
learning to use the program. Once 
the complexities are mastered it is 
an excellent program for preparing 
long documents with complex 
formats, with the added advantage 
of an installation procedure which 
allows the user to add customised 
printer drivers to make full use of 
effects such as bold-facing and 
proportional spacing. 

A major advantage of the Perfect 
programs is that they form an 
integrated series. All the programs 
use the same control sequences 
and disk file formats, so once one 


program is mastered the user can 
transfer to another without learning 
new operating procedures. Disk files 
are stored in ASCII code and can be 
easily transferred from one program 
to another, allowing a spreadsheet 
created with ‘Calc to be edited with 
Perfect Writer and updated with 
information from a Perfect Filer 
database. 

“Perfect Calc” provides a 
spreadsheet of 52 columns by 255 
rows, with eight columns and 24 
rows displayed on the screen at any 
one time. A library of built-in 
functions is provided, including 
financial formulas and statistical 
operations, and users can add their 
own frequently used formulas for 
permanent reference. Large 
spreadsheets are no problem, as a 
form of “virtual memory" allows the 
program to swap information 
between memory and disk without 
interrupting operation. 

Like Perfect Writer, ‘Calc also has 
a “split screen” feature which allows 
two files to be used at the same 
time. Data from a spreadsheet 
displayed in the bottom half of the 
screen can be transferred to an 
entirely different spreadsheet 
displayed in the top half of the 
screen for instance. In addition, up 
to seven spreadsheet files can be in 
use simultaneously. 

The companion database 
program, “Perfect Filer” is an 
information manager which also adds 
automatic “mail merge” capabilities 
to the “Perfect” series. It is a menu- 
driven program which provides 
facilities for creating, filing and 
searching information records and 
for generating form letters and 
mailing labels using the information 
stored in the database. One 
shortcoming of the program 
however, is that mathematical 
calculations cannot be performed 
between data items. There is also no 
programming language facility as in 
dBASE, so on the whole, “Perfect 
Filer” is the most limited of the 
Perfect series. It is adequate for 
small jobs and has the advantage of 
working with Perfect Calc and 
Perfect Writer, but it cannot take the 
place of more sophisticated 
database management systems. 



UV MATERIALS 

• Riston™ PCB 

• 3M Scotchcal 

• 3M INT 

UV PROCESSING 
EQUIPMENT 

KALEX LIGHT BOX 

• Autoreset Timer 

• 2 Level Exposure 

• Timing Light 

• Instant Light Up 

• Safety Micro Switch 

• Exposure to 22in x Uin 

*435.00 ♦ st 

DELIVERED 

KALEX “PORTU-VEE” 

• UV Light Box 

• Fully Portable 

• Exposure to lOin x 6in 

s 175°° + st 

DELIVERED 

KALEX ETCH TANK 

• Two Compartment 

• Heater 

• Recirculation 

(by Magnetic Pump) 

• Two Level Rack 

• Lid 

*595 00 ♦ st 

DELIVERED 


RISTON 3000 

PCB MATERIAL 

SIZE 

SINGLE 

DOUBLE 

INCHES 

SIDED 

SIDED 

36 X 24 

49.50 

62.70 

24 X 18 

24.75 

33.00 

18 X 12 

13.75 

17.60 

12 X 12 

8.80 

11.80 

12 X 6 

6.00 

6.45 



KALEX 


101 Burgundy St, 
Heidelberg 3084 
(03) 458 2976 
Telex AA 37678 
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IBM expands 



At left, a PC undergoes diagnostic chec 
while above, more PCs with option cards a 
tested at varying voltages. 

Quality control is rigorous, from el< 
tronic components to packaging a 
labelling, before finished PCs are shipp 
to IBM’s warehouse in Sydney to 
orders. 

IBM is aiming to have Australi 
companies supply at least 25 per cent 
the components for its Person 
Computers made here. Eventually, tl 
could provide local suppliers wi 


in Australia 


adds a 10-megabyte hard disk and has 
main memory of 128KB. Two ne j 
models were announced in June ar 
they will be produced at Wangaratta to 
These models are essentially the sam 
except that in both cases the ma 
memory has been increased to 256KB. 

The PC production line is essentially 
final assembly operation, taking ful 
built modules such as power supplie 
disk drives and completed printed circi 
boards and putting them all into tl 
CPU case. Then it’s just a matter < 
testing and packing. 

The parts most in danger of shippii 
damage, the disk drives and hard dii 
units — undergo preliminary testing 
soon as they arrive at the plant. Togeth 
with other parts, such as integral 
circuit boards, they are then collect* 
into “kits” which are assembled at 
undergo extensive testing in the proce: 


In operation only since June this year, IBM’s Australian 
production of Personal Computers is already set to 
double and will shortly satisfy demand from Australia, 
New Zealand and South-east Asia. 


Now that PC manufacture is well 
under way in Wangaratta, Victoria, 
work has begun on a second production 
line for PCs and this is expected to be 
operating early in 1985. The production 
lines are modelled on those at IBM’s 
plant in Boca Raton, Florida. IBM’s only 
other PC manufacturing facility is in 
Greenock, Scotland. 

As a consequence of the increased PC 
activity, the IBM plant has been winding 
down production of Selectric 
typewriters. Future typewriter supplies 
will come from the IBM plant at 
Lexington, Kentucky. 

IBM explains the reasons for the 
changes as follows. “Firstly, local 
demand for PC’s is growing. Secondly, 
we will be exporting to IBM’s South-East 
Asia Region countries by fourth quarter 
’84. And thirdly, there will be no more 
imports of the PCs or PC XTs currently 


announced in Australia from the plant in 
Boca Raton — we will be supplying all 
the requirements for this area. 

The models initially produced at 
Wangaratta were the PC 1 and the 
PC XT. The former is the “standard” 
model with a single diskette drive and a 
main memory of 64 kilobytes. The XT 
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These are forwarded to a prime 
contractor who carries out the final 
assembly. The finished product is 
shipped to Rosebery where PC Software 
Manufacturing carry out a final quality 
inspection. 

So far IBM is producing the Basic and 
Guide to operations publications and the 
DOS software together with its related 
technical reference manual. There are 
plans to manufacture more PC software 
products in Australia as the demand 
grows. 

Meanwhile, IBM’s Software Dev¬ 
elopment Support Centre (SDSC) in 
Sydney has been dealing with a flood of 
enquiries from local software houses 
eager to investigate marketing their 
products through IBM channels. Some 
300 packages have been submitted for 
assessment. 

The SDSC was established last 
October, Its mission, in the words of Dr 
Frank Barr-David, Director of Software 
Development, “is to put Australian 
software products into the world arena”. 

This applies not only to PC software 
but to programs for IBM hardware of all 
kinds. In fact the first contract, to 
Sydney-based Datec Pty Limited, was for 
extensions to configuration management 
programs running under IBM’s MVS 


business worth tens of millions of dollars 
a year. All the packaging supplies come 
from local sources. Hardie Containers 
supplies the cartons, while Olympic 
Duroflex provides the foam rubber 
inserts. Contracts let so far total 
approximately $500,000 per annum in 
value, and IBM now has around 10 
components out for tender or under 
evaluation for the PC, including printed 
circuits, assembled boards, cable 
harnesses and a range of hardware items. 

The Wangaratta plant also produces 
high quality copies of the PC’s disk 
operating system (DOS) and self¬ 
diagnostics software. A special rep¬ 
licating machine is used to produce the 
copies of PC diskettes to fine tolerances 
and extremely high fidelity to the master 
disk. Special test equipment ensures that 
these IBM diskettes are error free. 


Copied diskettes are sent to IBM’s PC 
Software Manufacturing Department in 
Sydney where quality control inspection 
is carried out before the diskettes are 
forwarded to the contractor for assembly 
into the finished product. 

In the meantime, Sydney-based 
companies are producing the other 
components including printed manuals, 
sleeves, binders, templates, labels, etc. 


operating system for large computers. 
The contract was worth about one 
million dollars. 

The first PC contract was with 
Attache Software Pty Ltd, also based in 
Sydney, for a suite of accounting 
systems. A special version of this 
package in its distinctive attache case is 
now used on IBM PCs in the US as well 
as Australia. * 
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AN INTRODUCTION TO 

DIGITAL ELECTRONICS 

Every day, more and more electronic equipment is “going digital”. Even 
professional engineers and technicians find it hard to keep pace. In order to 
understand new developments, you need a good grounding in basic digital 
concepts, and An Introduction to Digital Electronics can give you that grounding. 
Tens of thousands of people — engineers, technicians, students and hobbyists — 
have used the previous editions of this book to find out what the digital revolution is 
all about. 

Available from “Electronics Australia”, 57 Regent St, Chippendale, Sydney, 2008. 
PRICE $4.50; OR by mail order: Send Money Order or Cheque to “Electronics 
Australia”, PO Box 163, Chippendale 2008. PRICE $5.40. 


Number 3 


THE CONTENTS: 

Audio, Video Projects 

Video Amplifier for Computers and VCRs; Video Enhancer; Vocal 
Canceller; Stereo Simulator for Tuners and VCRs; Guitar Booster for 
Stereo Amplifiers. 

Automotive Projects 

Transistor-Assisted Ignition System; Breath Tester Checks Blood 
Alcohol Level; Low Fuel Warning Indicator; Speed Sentry for Cars; 
Audible Turn Signal Indicator. 


Mains Power Control Projects 

Musicolour; Photographic Timer; Driveway Sentry; Touch-Lamp 
Dimmer. 

Power Supplies & Test Equipment 

Battery Saver for Personal Portables; Dual Tracking ± 22V Power 
Supply; 3Vi-Digit LCD Capacitance Meter; In-Circuit Transistor 
Tester. 

Miscellaneous . 

Nail Finder; Portable 3'/s-Digit Heart Rate Monitor. 10 Year EA Project 
Index 


Available from: Electronics Australia, 57 Regent Street, Chippendale, Sydney 2008. PRICE $4.50, OR by Mail Order; 
Send Money Order or Cheque to Electronics Australia, PO Box 163, Chippendale, NSW 2008. PRICE $5.40. 


ELP800 
LOGIC PROBE 
$25.00 
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LOGIC PULSER ELP810 


input imp. 1 Mohm 
Pulse repet. rate 0.5pps/400pps 

width at 100mA load 10/us 
Max. output voltage ±35V/15 se 


EDC110 CAPACITANCE 
METER $92.00 

. 3% Digits 

• 0.2pF Resolution 

• 0.5% Basic Accuracy 

• Zero Test Lead Compensation 

• Banana Jacks and Special Lead 
Insertion Jacks 

• Fuse — Protected 
. Range: 200pF - 2000^F 

Add 20% sales tax if applicable. 
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INCORPORATING LATEST TECHNOLOG Y WITH 


Escort’s New Release IMPROVED ACCURACY & RELIABILITY 

Selection Guide & Specification 
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‘Electronics Australia” is one of the longest running technical publications in the 
vorld. We started as ‘‘Wireless Weekly” in August 1922 and became ‘‘Radio and Hob- 
lies in Australia” in April 1939. The title was changed to ‘‘Radio, Television and Hob- 
lies” in February 1955 and finally, to ‘‘Electronics Australia” in April 1965. Below we 
eature some items from past issues. 



London — Melbourne air race: The 
Centenary Air Race will commence at 
Suffolk, England on October 20 and is 
jxpected to finish in Melbourne 
ipproximately two and a half days later. 
Competitors must pass through 
xjmpulsory check points at Baghdad, 
Mlahabad, Singapore, Darwin and 
Charleville. 

This race is certain to prove the 
greatest and most spectacular in the 
listory of aviation, and it is no 
:xaggeration to say that the whole world 
vill watch it with keen interest. It is, 
herefore, the more appropriate that it 
;hould be the subject of the greatest 
rroadcasting “link up” ever attempted, 
lamely, that of the three entire systems 
if England, Australia and America. 

The controlling committee has 
irranged with Amalgamated Wireless 
or the establishment of wireless 
lirection finding stations at Darwin, 
Charleville, and Melbourne, for the 
guidance of those who carry wireless. 


UHF experiments: Since the 
Characteristics of “centimetre” waves are 
iimilar to ordinary beams of light, they 
lave an obvious advantage in that they 
nay be directed like a searchlight. 
Experiments show that these waves may 
ie reflected from metal surfaces just like 
Ordinary light. Consequently, the 
iransmitter of this super-short radio 
rave system utilises a parabolic metal 
flector which concentrates the energy 
the desired narrow path directly to the 
:iving point, where a similar reflector 
sed to pick up the transmitted energy. 
Super-short radio waves only about 4 
ches (10 centimetres) long, and of high 
iwer, were recently produced, and their 
ffects demonstrated before a meeting of 


the Institute of Radio Engineers held in 
Philadelphia. 

Developments in recent years have 
unmistakably indicated to engineers that 
exploration in the field of extremely 
short waves will open up a vast number 
of additional usable radio channels for 
communication and other purposes-(for 
instance, the remote control of various 
devices). 

World’s largest radio show: More than 
two million pounds worth of radio goods 
has been sold at the 1934 Radio Show at 
Olympia, London. 

There is no doubt that the Radio Show 
produced some novelties quite startling 
to enthusiasts, not least of which was the 
ten per cent reduction in prices this year. 
This seems to be coincident with an 
improvement in quality. In the words of 
an enthusiastic salesman, “a 1932 set is 
now only suitable for a museum piece.” 

An interesting development is that the 
names of the British and foreign stations 
are being printed on the tuning dials. All 
you have to do is turn the knob which 
moves an oblique line across the dial. 
When this line comes across the station 
vou are seeking, the set is tuned to it. 


iioii © 

TIIEVISiOte 


AND HOBBIES • 
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Moon bouncers: A revolutionary radio 
communications system, using the Moon 
as a relay station, is expected to be in 
regular operation between the US and 
Hawaii before the end of this year. 

Extremely high frequency waves, 
which cannot ordinarily be used because 
they do not follow the curvature of the 
earth will be used. They will be sent 
straight up and “bounced” off the Moon. 
It is the first step in using the Moon or an 
artificial satellite as a relay point. 



Scientists anticipate that the space 
relay system would be largely immune 
from blackouts and other interference 
from phenomena of nature. 


Bus monitor: Traffic congestion is a 
problem in most major cities. Today, 
more than ever, electronics is being 
called on to solve it. What’s being done 
in London is one example. 

That city’s Transport Executive 
operates 500 bus routes with a fleet of 
7,000 buses. To reduce bunching and 
irregular running of the buses, scanning 
units at several checkpoints detect their 
passage. The bus’s number is relayed in 
binary form to the route display panel at 
the control centre. 

The electronic indicator gives the bus 
operators a picture of bus distribution 
thus permitting early action in the event 
of service irregularities. 


GE turboprop: Some idea of the 
advances which have been made in 
turboprop engine efficiency is given by a 
recent announcement from the General 
Electric Co. 

America’s new T64 turboprop engine 
has more than twice the power-to-weight 
and consumes half the fuel of the United 
States’ first tuboprop engine, the T31 
which was developed in 1941. 

Detailed technical information on the 
T64 was disclosed for the first time by 
General Electric and the United States 
Navy. The turboprop weighs 1,0791b and 
produces 2,570 h.p. 


Colour TV tube: With patents already 
issued and assigned to it, Andromeda, 
Inc. of Kensington, Md. has its engineers 
busily working toward an early public 
demonstration of a new colour CRT and 
its associated receiver. 

Heart of the system is a one-piece 
colour CRT with a single electron gun. 
However, the gun will simultaneously 
emit three electron beams so closel> 
spaced as to minimise convergence and 
registration problems. 

Advantages claimed include full 
compatibility with standard colour 
signals as transmitted at present, 
improved reception quality and receiver 
reliability, reduced service requirements 
and a sizable reduction (“at least 30 per 
cent”) in the cost of the set. 
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Venerable generator 
breathes its last 

Over six years ago I built the Signal 
Generator described in the September 
1965 issue of Electronics Australia and 
until a few days ago it worked faultlessly. 
Now it has gone completely haywire and 
I have no idea what the trouble is. The 
problems are: 

1. It will not work at all above 50kHz. 

2. When switching from band to band, 
there is no output for several seconds. 

3. The output signal builds up and dies 
away (best way 1 can describe it in words) 
about twice a second over most of the 
frequencies over which it now works, 
though the effect is most pronounced at 
higher frequencies. 

4. Sine waves have a poor shape — one 
of the peaks is not formed properly and 
the “axis” is tilted over to the right. The 
thermistor is an RA53. I have tested it 
with an ohmmeter — on low resistance 
range, it initially measures 50011, then 
quickly drops to about 2012 and keeps 
that value. 

On the 1M12 range it starts at about 
50011, drops to a very low figure, then 
very slowly rises. Transistors are an 
OC44, AC 127, AF115N. I am sure the 
CRO I used it with is quite OK. The 
generator used to give excellent sine 
waves right up to 200kHz (although the 
output had dropped relative to 1kHz 
somewhat) and had useful square waves 
right up to that frequency. Please can 
you help? (W.S. Brompton, SA). 

• What you have there is a “golden 
oldie" in the electronic sense. That 
project was our very first transistorised 
Wein bridge oscillator and as you have 
found, it was quite a reliable circuit. We 
have reproduced it above. 

By virtue of its simplicity there is not a 
lot which can go wrong. We suspect that 
one of the transistors or the lOOOpF 
capacitor has become leaky. 

Probably the quickest way to repair 
the unit would be to replace all the 
transistors and the suspect capacitor. 
While OC44s are still obtainable, the 
other germanium types are not, so the 
best way to do it would be to use modern 
silicon types. Tl and T3 can be BC328 
while T2 can be BC338. If you do this 
you will have to also change the 6.8kSl 
resistor to 3.3kSl, as noted on the circuit 
diagram. 



You do not say whether you also 
incorporated the optional metering 
circuitry but if you did, this portion of 
the circuit should be checked also. Since 
you have an oscilloscope, we suggest that 
you disconnect the metering circuit to 
check whether it is having any effect on 
circuit operation. If the 2N370 proves to 
be defective, it can also be replaced with 
a BC328. 

Auto-fade control 
for sound mixer 

I have recently built the auto-fade 
section of the Movie-Mixer featured in 
the September 1978 issue of Electronics 
Australia. The circuit has been 
incorporated into a more complex mixer 
of my own design. 

The auto-fade operates quite 
satisfactorily, except that both 
adjustment pots must be fully advanced 
to obtain any significant separation 
between music and voice signal 
components on the output end of the 
device. Separation at that setting is 
reasonably satisfactory, but I would 
prefer the depth control pot to have 
some flexibility — say to commence 


separation from about half-way in i 
travel. 

I have substituted a 3819 FET in i 
attempt to modify the control, and ha 
used a 9V supply but to no real effect, 
tried shorting out the 10/zF electrolyt 
capacitor in the circuit above the aut 
fade level pot, in an effort to increase tl 
passage of music signal to earth (which 
the function of the FET). 

It would be greatly appreciated if y< 
could advise me regarding my problei 
and hopefully offer a solution that woe 
make a most useful device even better 
operation. (P.A. North Balwyn, Vic). 
• Operating the circuit from a f 
supply instead of the original 16.5V r 
is possibly the reason why the circuit 
less effective than it should be. You ha 
effectively reduced the amount of bi 
that can be applied to the gate of t 
FET — it may not be “pinched off "at 
is supposed to be when no signal 
present. 

By the way of example, with t 
original 16.5V rail, the maximi 
negative DC voltage applied to the FI 
gate would be 8.8V. With a 9V rail, t 
equivalent figure is only 4.8 V and t 
may not be enough to fully turn 
many FETs. 
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The other point to remember is that 
the rectifier circuit (which provides the 
DC signal to turn on the FET) needs a 
fairly large signal of several volts peak-to- 
peak. If you are using a 9V supply you 
may not be getting enough drive. 

Remote volume control 
for TV set 

Recently I have constructed your 
“Remote Infrared TV Sound Control” 
and am now experiencing some 
application problems. Having made the 
modification to accommodate a DC 
volume control (EA February 1983), I 
varied your suggested resistors to give 
eight even steps: 0,1.3,2.5, 3.8, 5.5,6.5, 
7.8 and 9.3 volts. Remote repeatability of 
these voltages is spot on. 

Working 100% on the bench I 
transferred the remote control to my 
National TV set, model TC-2634 — no 
jo! Power to remote board, 12.3V DC. 
Board to TV connections double 
checked. Volume control voltage range 
9-11.2V. At zero, no volts and no 
volume. The problem is that, having set 
lie volume control, the remote control 
las very little voltage control range. 
K.C., Aitkenvale, Qld). 

• Examination of your TV schematic 
shows that the volume control is actually 
wired as a potentiometer rather than a 
r heostat, the case covered in our 
February 1983 article. Also, the sense of 
vour volume control is different in that 
5 he DC input is maximum for maximum 
volume. 



The output circuit for the Remote Infrared 
TV Sound Control (Feb, 1983). 


In view of this, the remote circuitry 
needs to be wired differently. The 6.8kQ 
resistor from the remote should be wired 
to the wiper of your set’s volume control. 
Then, the variable DC input to your set 
should be taken from the collector of Q5. 
Now at the minimum volume setting Q5 
will be on. This means that the up/down 
buttons on the transceiver will have to be 
reversed. It may also be necessary to 
change some of the other shunt resistor 
values to get the control action you 
desire. 

The relevant part of the remote 
volume control circuit has been 
reproduced on this page. 


Challenger Computer...ctd from pi07 


4.77MHz clock speed as the IBM PC, 
the Challenger is slightly faster than 
the IBM machine. The 8088 
microprocessor used in the IBM PC 
was designed at the beginning of the 
transition from 8-bit to 16-bit 
computers, and sends data out to 
memory in 8-bit chunks. The 8086 
processor used by the Challenger is 
identical to the 8088 except for the 
fact that it transfers data in 16-bit 
chunks. The result is an approximate 
15% increase in processing speed. 
The user may not notice this slight 
difference when using applications 
programs, but it does have an 
important consequence when the 
Challenger is expanded. Memory 
chips used for the expansion must be 
the faster type, with an access time of 
150ns rather than the standard 250ns 
type. 

In conclusion 

Feature for feature, the Challenger 
is a more attractive machine than the 


IBM PC. The only disadvantages are 
the awkward installation procedure, 
the rudimentary operating manuals 
and the possibility that IBM may 
change the PC operating system so 
that “compatible” machines cannot 
use new IBM PC software. This last 
disadvantage of course applies to all 
IBM-compatible machines on the 
market. According to DSE the 
company will rectify the problems 
with documentation, but in the 
meantime any of the wide range of 
books on the PC and the MS-DOS 
operating system are applicable. 

At $995 for the System Unit and 
$1995 for the Expansion Unit, our 
conclusion must be that the Dick 
Smith Challenger is a winner. It is an 
attractive unit that offers IBM 
compatibility for around half the 
price of the IBM PC. 

For further information on the 
Challenger, contact your nearest Dick 
Smith Electronics store. ® 



Looking to purchase instruments 

We are stockists of Hitachi, Fluke, Trio, 
Goodwill, Meguro, Aaron and Kikusui: so it 
you’re in the market for an oscilliscope, 
of David Reid. 


35MHZ 

MEGURO 

MO-1252 


* 749 “ 

INCLUDING TWO 
(1:111:10) PROBES 


>5 MHz 2<hennel with Trigger Delay 


20MHZ 

MEGURO 

MO-1251 


$ 525 °° 


INCLUDING 
TWO (1:111: 
PROBES! 



GPS-3030 GPS-3060 

DC POWER DC POWER 

SUPPLY SUPPLY 


* 193 “ * 334 ” 


Provides 30V at 3A Provides 30V at 6A 


• Short circuit protected 


Similar to GPS3030 




GAG-808A 

AUDIO 

GENERATOR 

$ 199 °° 


127 York Street, Sydney, 2000 
or Telephone ((52) 267 1 385 
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FUNDAMENTALS 

OF 

SOLID STATE 

Fundamentals of 

SOLID STATE 



Fundamentals of Solid State is in its second 
reprinting showing how popular it has been. It 
provides a wealth of information on semicon¬ 
ductor theory and operation, delving much 
deeper than very elementary works but 
without the maths and abstract theory which 
make many of the more specialised tests very 
heavy going. It begins with atomic theory, 
diode types, unijunction, field effect and 
bipolar transistors, thryistor devices, device 
fabrication and microcircuits. A glossary of 
terms and an index complete the book. Fun¬ 
damentals of Solid State has also been widely 
adopted in colleges as recommended reading 
— but it’s not just for the student, it’s for 
anyone who wants to know just a little bit 
more about the operation of semiconductor 
devices. 

Available from: 

“Electronics Australia ”, 57 Regent St, Chippendale, 
NSW. PRICE $4.50 OR by mail order: Send Money 
Order or Cheque to “Electronics Australia ”, PO Box 
163, Chippendale, 2008. PRICE $5.40 



RF WATT METER 


Model 44A 



Requires no 
inserts 



Measures 1 
to 500 watts 


Five power 
ranges 
Five watts 
full scale 
Frequency 
range: 25 to 
1000 MHz 
Measures 
incident and 
reflected 
power 
Shock 
mounted 
meter 
movement 
Available 
with type N 
orUHF 
interchange¬ 
able 

connectors 
Light weight: 
Easy to 
carry 


The Model 44A RF Watt Meter is a compact, 
versatile instrument for measurement of radio 
frequency power which reads directly in incident 
and reflected power. A truly wide band and 
dynamic range instrument that does not require 
inserts or bandswitching. 

It is ideal for mobile radio installation in aircraft or 
ground vehicles as well as base stations. The 
metal die-cast case is constructed to withstand 
rugged field use. 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 

VIC. 2 JACKS RD.. SOUTH OAKLEIGH. 3167 

PHONE: (03) 579 3622 TELEX: AA32742 
N S W OFFICE 2, 35-37 HUME ST., 

CROWS NEST, 2065 
PHONE: (02) 43 5015 TELEX: AA 22978 
S.A. 31 HALSEY RD., ELIZABETH EAST, 5112 
PHONE: (08) 255 6575 TELEX: AA 88125. 
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Mains power for 
Wheatstone Bridge 

I would like to build the Wheatstone 
Bridge of February 1983 provided that I 
could power the amplifier from a mains 
supply. I have in mind for this purpose a 
small voltage doubler unit. Would you 
inform me if this idea is feasible. 

I ask this question because of my 
experience with the Volt-Ohm Meter of 
December 1968 when I tried to power it 
from a mains supply. The meter went up 
scale and stayed there when the range 
switch was at the low volts point and 
with no input. (N.S., East Bentleigh, 
Vic). 

• We have not tried this circuit with a 
mains power supply and there is a risk 
that hum could be introduced into the 
circuit. If this happened, it would not be 
possible to get a good null. Further than 
that, we are unable to comment. 

Substitute SCR for 
battery charger 

I have recently constructed a battery 
charger described in Electronics 
Australia in October 1971. 

The only real problem I have had is 
finding a suitable component for SCR 
No. 2. The items given in the article are 
either a “C20D” SCR or a 
“BT101/300R” SCR. As I have been 
unable to find any evidence that these 
devices are still available, nor any data 
applicable to them, could you please 
suggest a suitable substitute for SCR No. 
2 which is currently available. 


I have tried a C164D SCR for SCR 
No. 2 with passable results, but the result 
is that the SCR ceases to sustain 
conduction once the connected battery 
terminal voltage reaches 12.5V. I have 
also found it necessary to change the 
timing components of the “PUT” from 
18kfi/0.1/iF to 1.8Q/l/iF to ensure 
reliable firing of the SCR No. 2 (C164D) 
with a battery load. Operation with a 
resistive load from “zero” ohms to 10 
ohms is normal. 

The circuit provides 7.5V in the 6V 
position, and 15.5V in the 12V position 
and current limiting occurs at 4 amps as 
indicated in the set-up procedure. The 
voltages were obtained with the 
suggested battery equivalent circuit, ie, 
100fl/1000/iF. Any assistance with a 
suggested component for SCR No. 2 
would be appreciated. (D.H., Hazelmere, 
WA). 

• The direct equivalent is the C220D 
which is rated at 10A and 400V. Since 
the charger is capable of supplying only 
up to 4A, the C122E or C122D SCR 
rated at 8A would also be suitable. The 
latter SCR is available cheaply from 
most electronics supply stores. 

Modifying the 
Guitar Effects Unit 

I have been an avid reader of EA for 
the past 15 years and during that time 
have constructed several of your 
projects, the latest of which is the Effects 
Unit described in June 1983. 

1. There seems to be a good deal of 
audible hiss (clock noise?) which is easily 
registered by a VU meter. This noise is 


greatly accentuated when echo delay is 
set at or near maximum. 

2(a). Vibrato functions normally at both 
frequencies. However, when used in 
conjunction with echo there is an audible 
pulsing “whistle” present at maximum 
vibrato depth. 

2(b). Vibrato operation is affected by the 
echo delay setting. 

3. Is it possible to increase the amount of 
analog delay to 50, 75 or perhaps 100ms 
by inserting one or more BBDs in series 
with the existing- MN3001? If so could I 
use the same clock or do I need an extra 
CMOS clock for each BBD? Naturally I 
would have to make up lost gain by 
including an LF351 with each extra 
BBD. 

The reason for the above modification 
is of course to increase delay and give a 
more profound effect — particularly in 
the single echo function. 

I am trying to create firstly a “chorus” 
effect which I imagine is vibrato on a 
delayed signal combined with the 
original signal. Secondly I have seen 
small electronic repeater/delay units used 
by guitarists which provide an effect 
originally achieved by passing an endless 
magnetic tape over a series of heads. This 
resulted in multiple (and decaying) 
signals of around 200-500ms delay. 

I realise that units which achieve all of 
the above and more are available 
commercially for large sums of money. Is 
the cost directly related to the number of 
BBDs incorporated in the design or 
merely a result of clever marketing 
tactics? Are there other BBDs available 
which are capable of providing usable 
delays greater than 25.6ms? (up to 1.6s). 


AM Stereo Decoder... ctd from p43 



Here is actual size artwork for the two printed circuit boards. 


The rest of the conversion is fairly 
straightforward and involves 
disconnecting the existing AM tuner 
output at P22 and running new output 
connections P40 and P41 from the 
decoder to the selector switch SI. Note 
that the existing link between P40 and 
P41 on SI must be removed. 

The indicator LED can be mounted on 
the front panel, adjacent to the AM 
designation for the selector switch (see 
photograph). If you wish to use whistle 
filters, then the February 1979 design 
should be duplicated and the two filters 
interposed between the decoder outputs 
and the selector switch. Don’t forget the 
setting up adjustments as before. 

Finally, would readers please note that 
we are unable to offer advice on adding 
this decoder to specific commercial 
tuners. ® 

Reference: “C-QUAM AM Stereo 
Decoder”, Marty Bergan (Motorola Inc), 
Radio-Electronics, January 1984. 
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. It was interesting but frustrating to 
xperience the strange effect of 
isproportionate frequency response 
/hen the unit was set at near maximum 
everb depth. Stranger still was the effect 
chieved with the above setting whilst 
fie echo delay was altered. 

It is fascinating to me that a signal 
requency can be altered using a 
otentiometer. Unfortunately the 
ariable pitch is only temporary. If 
omehow it could remain permanent it 
/ould greatly simplify the problem of re- 
Ltning an electric guitar to match other 
istruments. (J.D., Ballarat East, Vic). 

* Unfortunately the only remedy for 
he audible hiss and pulsing whistle 
resent in your Effects Unit is to select a 
igher clock frequency. Obviously, this 
All lead to reduced delay. The only 
olution for this type of circuit is to use a 
umber of BBD devices connected in 
eries, as you have suggested. 

An alteration of the vibrato 
haracteristic is to be expected when the 
cho delay setting is altered. 

Your scheme for connecting two 
4N3001 devices in series appears to be 
asically sound, although you would 
eed to ensure that the correct bias 
oltage was maintained at the input of 
he second device. Assuming, however, 
hat you were to increase the clock 
'equency above 20kHz to reduce noise, 
wo MN3001s may not provide the delay 
ou require. 

Where delays of more than a few 
undred milliseconds are used, the best 
pproach may be to use a digital delay 
etwork. In this way, signals can be 
tored digitally (ie, using RAM) for any 
mgth of time. 

With regard to chorusing, a number of 
delayed signals are mixed with the 
riginal signal in the same way as our 

rhermocouple 
>robe ... from p55 

ver the whole range. 

Final assembly consists of shoe- 
orning the PC board and battery into 
ie case. The battery should be insulated 
•om the circuit board components with 
thin layer of foam rubber. 

A number of thermocouples are 
ictured in this article. If you require a 
robe type thermometer it can be quite 
xpensive, depending on its construction, 
tor many temperature applications a 
imple welded junction with fibreglass 
:ads is all that is required and it is 
texpensive. Such a cheap thermocouple 
an be readily attached to a 
;miconductor case or heatsink and good 
termal contact is assured with a dab of 
eatsink compound. ® 



echo effect. Usually, three or four "echo" 
paths are used. Only a fairly brief delay 
need to be used, although the actual 
delay must be different for each echo, ie 
a different clock used for each. 

The change in signal frequency which 
results from altering the delay setting 
can, unfortunately, only be temporary. 
The frequency can only differ from the 
original whilst the clock frequency is 
changing. 

Low frequency noise on 
cassette tapes 

I would like to know, if you can tell 
me, what is the purpose of the low 
frequency pulses, hum or whatever it is 
called, that is found on the beginning 
and end of some audio pre-recorded 
cassettes. 


It causes woofer speakers to jump like 
mad. Is it some form of sync pulse for 
recording purposes and if so, why can’t it 
be removed prior to sale? (T.W., Broken 
Hill, NSW). 

• We have not experienced this 
problem. Perhaps a reader can throw 
some light on the subject. 


Notes & Errata 

OP AMPS EXPLAINED, PT. 5 (July 
1984, File 8/DT/140): The formula given 
for calculating Cx on page 99 is 
incorrect. The correct formula is: 

Cx = 33/(closed loop gain) pF 
= 33(Ri)/Rf pF. 

NOISE SIMULATOR (June 1984, File 
l/MS/30): The parts list incorrectly 
shows 1 x 470k0 and 4 x lOOkQ resistors. 
This should read 2 x 470kfi and 3 x 
lOOkfi. 


STANDARD COMPONENTS PTY. LTD. ANNOUNCE 



TO 

STANDARD COMMUNICATIONS PTY. LTD. 


SYDNEY MELBOURNE BRISBANE ADELAIDE PERTH 

6 Frank St. 96 Voltri St, Unit 1,16 Dulacca St, Unit 1,22 Payneham Rd. Unit 4,43 Norma Rd. 

GLADESVILLE. 2111 MENTONE. 3194 ACACIA RIDGE. 4HO STEPNEY. 5069 MYAREE. 6154 

(02) 8164755 (03)5848099 (07)2734355 (08)429356 (09)3305322 


ELECTROPHONE HITACHI KINGRAY 

TWO-WAY OSCILLOSCOPES & TELEVISION SIGNAL 

TRANSCEIVERS TEST EQUIPMENT BOOSTERS & AMPLIFIERS 


ELECTRONICS Australia, October, 1984 


17 










FOR SALE 


VIDEO CAMERA: Sony DXC 1800 colour 
camera, lOx servo zoom lens, A1 condition, 
carrying case, and workshop manual included, 
compatible with VHS, Beta, and U/matic 
Recorders, $3600 ono, service by Sony Aust, 
12 months old, Gladstone Video Services 
(079) 72 4434, PO Box 587, Gladstone, Qld 
4680._ 

AMIDON FERROMAGNETIC CORES: Large 
range for all receiver and transmitter 
applications. For data and price list send 105 x 
220 SASE to: R.J. & U.S. Imports, PO Box 
157, Mortdale, NSW 2223._ 

APPLE II: Slim line disk drives. OK! Out they 
go! Only $225!! (Japan-Chinon silent drive). 
P&P, insurance, 90 day warranty, tax included. 
Disk interface card $45, ribbon for CP 80. PO 
Box 232, West Ryde 2114._ 

EX-ABC AUDIO TAPES: ’/«” wide on 10’/s” 
metal spool, $6.85; plastic spool, $5.85; 7” 
spool, $2.25; 5" spool, $1.25. Post extra. 
Also in stock: ’/a”, 1” and 2" tapes. Waltham 
Dan, 96 Oxford St, Darlinghurst, Sydney. 
Phone (02) 331 3360. 


An offer you can refuse ...? 


EA. AND E.T.I. PROJECT P.C. BOARDS AT 
MANUFACTURERS PRICES 


• ALL BOARDS TINNED • FREE POSTAGE • NO MINIMUM 
ORDER • FREE CATALOGUE WITH EVERY PURCHASE • CAR 
AND HOME ALARM STICKERS 

(MAIL ORDER ONLY) 


ACETRONICS P.C.Bs. 


112 Robertson Road, 

BASS HILL 2197. Telephone 645 1241 


DO YOU WANT TO BE A RADIO 
AMATEUR? 

The Wireless Institute of Australia, 
established in 1910 to further the 
interests of Amateur Radio, conducts a 
Correspondence Course for the A.O.C.P. 
and L.A.O.C.P. Examinations conducted 
by the Department of Communications. 
Throughout the Course, your papers are 
checked and commented upon to lead 
you to a successful conclusion. 

For further information, write to: 

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION) 

P.O. Box 1066 

PARRAMATTA, N.S.W. 2150. 


ELECTRONIC COMPONENTS: Private sale, 
transistors (R.F., L.F. & audio), resistors, 
capacitors, diodes etc. Suit hobbyist or 
professional. Must sell, bargain price. Dave 
Steele (091) 73 8303 or collect (091) 
72 2103. 


MODEMS: Direct connect modem based on 
Am7910 chip. 300 baud full duplex (V 21) and 
1200/75 baud half duplex (V 23). Also 
includes auto answer/auto disconnect. Bare 
circuit board (plated through) plus manual-$80. 
Partial kit includes board, line transformer, Am 
7910, switches crystal and relay-$165. Fully 
built unit (Telecom App C84/37/1134) — 
$380. All prices include tax and P&P. Mail 
orders to Computer Systems Eng Pty Ltd, PO 
Box 282, Croydon, Vic, 3136. (03) 
725 7317. 


48 HOUR PCS SERVICE 


Single Sided.5c per cm 2 

Double Sided.9c per cm 2 

(Minimum 100cm*) 

DRILLING (0.8mm).2c per hole 


Send artworks on film or tronspirency P»P S2.00 


J.W.D. ELECTRONICS 


Phone (02) 671 7209 


Radio Pty Ltd 

Tel. (02) 587 3491 

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 
AUSTRALIA 

RING FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 



SPACE FOR SALE 


Make sure Electronics Australia 
readers know where to get your goods 
and services. 

Each month Electronics Australia is read 
by 230,000 people. (Morgan, March 
1984). This size advertisement is 5cm X 
1 column and would cost $75.00. (See 
rates and acceptable sizes above.) 
Enquiries and bookings to: 

Sydney: Hank Kasmar (02) 699 3622 
Melbourne: Matt Kennedy (03) 602 3033 


Hi-Fi Review 

jolting the player when it was playing a 
disc. While it was possible to make the 
tracking mechanism jump across tracks, 
it required a heavy blow for this to 
happen. Under normal household 
circumstances, mistracking should never 
occur. 

In summary, we were very impressed 


— continued from p33 

with the performance of the Philips 
CD303 compact disc player. It is an 
excellent performer in all respects, 
mechanically and electrically quiet, and 
a delight to use. At a recommended retail 
price of $799, we have no hesitation in 
commending this unit to our readers. 
(J.C.) * 


DISPLAY ADVERTS IN MARKETPLACE 

are available in sizes from a minimum of 
2cm X 1 col rated at $15 for a col cm. Ad 
sizes may be increased up to a maximum 
of 10 col cms. 

CLASSIFIED RATES $3.60 for 40 letters 
or part therof per insertion payable ir 
advance. Minimum 80 letters. 

CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the firs' 
Monday of each month. 


SUPER 80 COLOUR: 32 x 16 torn 
Independent foreground and background, 
colours plus black white grey-nibble mapf 
onboard RAM. Short form kit (pc board col 
chip instructions) $66, intermediate 
$104.50, full kit $115.78, all inc P&P. 
more info SAE to Chipspeed Electronics, I 
337, Wentworthville 2145. 


VIDEO CAMERA: Sony DXC 1640 col 
camera, 6x zoom lens, VG condition, carry 
case, and workshop manual includ 
compatible with VHS, Beta, U/matic record 
$1600 ono. Gladstone Video Services, (0 
72 4434, PO Box 587, Gladstone, Q 46£ 


NEW RADIO VALVES: For entertainment 
industrial use. Waltham Dan, 96 Oxford 
Darlinghurst, Sydney. Phone (02) 331 33C 


A basic text for the 
electronics enthusiast... 

BASIC 

ELECTRONICS 

Basic Electronics is almost certainly 
the most widely used manual on 
electronic fundamentals in Australia. 
It is used by radio clubs, in 
secondary schools and colleges, an 
in WIA youth radio clubs. It begins 
with the electron, introduces and 
explains components and circuit 
concepts and progresses through 
radio, audio techniques, servicing 
test instruments, television, etc. 

If you’ve always wanted to become 
involved in electronics, but have 
been scared off by the mysteries 
involved, let Basic Electronics explai 
them to you. 

ONLY $4.50 

Available from: Electronics Australia 
57 Regent Street, Chippendale, 
Sydney 2008. PRICE $4.50, OR by 
Mail Order: Send Money Order or 
Cheque to Electronics Australia, PC 
Box 163, Chippendale, NSW 2008 
PRICE $5.40. 
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BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION 


136 VICTORIA RD, MARRICKVILLE, NSW 2204. 


PHONE 51 3845. AUSTRALIAN 


ELECTRONICS CENTRE 


VALVE COLLECTION — AT GIVE AWAY PRICES 


ORDER EARLY • ONLY ONE OFFER • SOME RARE TYPES • 


JR PREFERENCE BE OUT OF STOCK • PLEASE INDICATE A SUBSTITUTE 


\ lO MIXED TYPES. 


$29* 


INTERSTATE $5. « 


MAGNA VOX ... MAGNA VOX . 


MAGNAVOX... 

LOOK ... ONLY $19.50 FOR THIS TOP QUALITY 8 OHM 

12" 30 watt 4 way Hi Fi SPEAKER SYSTEM 
$35 PAIR 



30 Watt Woofer has rolled foam surround and big Ferrite Magnet — extra good bass 
and nice clean highs. 3 way crossover network to suit. $14.95 ea. Heavyweight 
innerbond acoustic packing $4.95 sq m. 


STEREOPHONIC 
RECORD CHANGER 


(BE QUICK — THEY ARE ALMOST 
EXTINCT) 

Latest Model • 240VAC 50HZ e 


• 2 Spindles e Instructions • 4 Pole 

C7Q QR P-P NSW $3.50. 

yOiSO OL V. SA. T. S5.5C 


TRIAC 


10 FOR $10.50 


SUB MINIATURE 
4 GANG • 2-20PF EA 
VARIABLE CAPACITOR 


6MM SHAFT • SIZE 4C 


$ 2 ., 


NT, $8.50^^^^ 


TRANSISTORS 

TIP31-32C 


10 FOR $9.50 


i. 


240VAC 50Hz 3W 

$3.50 PP 75c 

5 RPM Plenty of torque With Cam and 
N/O N/C microswitch 15 switch con¬ 
tacts per min OA size 65 x 60 x 35mm. 


I 


50 WATT rms SPEAKERS 

FOR $39.95 PAIR OR $22.50 EA. 

ETONE FACTORY SCOOP. 


I 


30cm 8 Ohm Hi-Fi Woofer. Rugged Top Quality ” 
with Warranty. Foam Surround. 3.5cm V.C. Hefty Ferrite Magnet. 
Freq. Response. 35-4500 Hz. 

P-P NSW Nr one, $3.50. Interstate. S5.00. P-P MSW hr tws, $5.00. Interstate. S7.D 


A and R POWER 
TRANSFORMER 


Primary. Tapped 
from 200v to 
250v 50Hz. 


Size 95 x 80 x 85mm 


$14.95 

MATCHING FILTER CHOKE 

300MA 10H Same size 


$8 


.95 


SWR — 
POWER 
AND FIELD 
STRENGTH 
METER 
FAMOUS HANSEN 

m LIMITED STOCK 


$16. 


95 


HIGH GRADE 
OMRON RELAY 


$ 2 .; 


,25 

P-P 95c 

50VAC • 50Hz • Coil • MK3p5 • 3seisi 


IN 4004. 400 piv 1 AMP. 

50 FOR $2.50 

N 5404. 400 PIV 3 AMP 

50 FOR $7.50 INTERSTATE* rzo 


INTEGRATED CIRCUITS 



TYPE 6802P 

$3-50 

TYPE 6821 SI ' 95 p-p«c 


^\\ 555 

10 FOR $2,95 ^ 

A1 QUALITY 
^^TRANSISTORS 

2N3055 

lO FOR $6 . P-P $1.50 


REGULATORS 

7805 + 5V. 7905 - 5V 1A 

10 MIXED $6. P.P. $1.1 


HI-POWER BRIDGE RECTIFIER 

400 PIV 25 AMP 

*PP$3.75 pptsc 


2SD300 = BU205 


5S7 . 

4 FOR $ 3.75 F 


c* MJE 3055 
V TRANSISTORS 

1049 . 




$1.50 


MJE 2955 
TRANSISTORS 

^10f. d $12 


POWER 

TRANSISTORS 

140V 20AMP 

MJ15003 NPN 
MJ 15004 PNP 

v/ 90 pair p-psi 




5.. LEDS 

20 FOR ... 

RED $2 
GREEN $3.50 
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Ek MAGAZINE HOLDERS 

SSTSb These binders and magazine holders are available ovi 


^ These binders 

the counter from Electronics Australia, 57 Regent Street, Sydney, NSW. 

Price: $5.10 binders; $4.50 holders. 

Mail orders should be sent to Electronics Australia, PO Box 163, 

Chippendale. NSW 2008. 

Prices including postage are: 

Holders: $5.50 NSW; $5.60 other states; or six for $29.00 NSW; $31.50 other states; 
Binders: $7.00 NSW; $8.50 other states; or six for $33.00 NSW; $36.00 other states; 



EA PC BOARDS AND FRONT PANELS 

Some readers have problems obtaining PC boards and front panels for projects. Many of our advertisers sell 
these items and their advertisements should be checked in the first instance. Failing that, below is a list of 
firms which produce or sell PC boards and front panels. 


NSW 

Jaycar Electronics 

117 York Street. 

Sydney 2000. 

Telephone 264 6688, 

267 1614. 

Cnr. Carlingford & Pennant 
Hills Road. 

Carlingford 2118. 
Telephone 872 4444 
115-117 Parramatta Road. 
Concord, 2137. 

Telephone 570 7000. 

121 Forest Road, 

Hurstville 2220. 

Telephone 570 7000. 


Acetronics Printed 
Circuit Boards 

112 Robertson Road, 
Bass Hill, 2197 
Telephone 645 1241 


WA 


Altronics 

105 Stirling Street, 
Perth 6000. 
Telephone 328 1599. 


VIC. 


Rod Irving Electronics 

425 High Street, 
Northcote, 3070 
Telephone 489 8131. 


Jemal Products 

5 Forge Street, 

Kewdaie, 6105. 

Telephone (09) 451 8726. 


48 A’Beckett Street, 
Melbourne 3001. 
Telephone 347 7917, 
347 9251. 


Marday Services 

PO Box 19 189, 
Avondale. Auckland. 


Radio Despatch Service 

869 George Street, 
Sydney 2000. 

Telephone 211 0816. 


Kalextronics 

101 Burgundy Street, 
Heidelberg 3084. 
Telephone 743 1011. 


RCS Radio Pty Ltd 

651 Forest Road, 
Bexley. NSW 2207. 
Telephone 587 3491. 


Shop 11, 

Regional Shopping Centre. 
Melton 3338. 

Telephone 743 1011. 


Mini Tech Manufacturing 
Co Ltd 

PO Box 9194, 

Newmarket. 


Printed Circuits Limited, 

PO Box 4248, 
Christchurch. 


SUBSCRIPTION SERVICE 



Subscription Rates 

$29.00 per year 
within Australia 
$31.00 per year 
elsewhere. 


Make sure you receive every copy of the magazine. For subscriptions post 
this coupon, with your remittance to: electronics Australia. 

SUBSCRIPTIONS DEPT; 

JOHN FAIRFAX 8 SONS LTD. 

GPO BOX 506, SYDNEY, NSW, 2001. 


Subscription will start with first available issue/enciosed is full payment by 
way of: □ Cheque/Money Order □ Bankcard 

Bankcard No: □□ □□□ □□□□□□ 


Name.... 
Address.. 
Postcode. 


Enclosed is . for. 


ADVERTISING INDEX 


Acme Electronics 18 

Altronics 22, 23, 66, 102, 103 


Audio Engineering 

Amtex 

Artec 

Acetronics 
Ace Radio 
Brother Industries 
Continental Publications 
Cashmore Sound 
Chapman L.E. 

Daneva Aust 


43 


78, 79 
11 
119 
96 
71 
10E 

ne 

s 


Dick Smith Electronics 10,11, IFC 
In Centre 


Dept of Defence In Colour Sectior 

Electron Alarms 5C 

Emona Enterprises 11C 

Elmeasco In Colour Sectior 


Fairchild Aust 

1C 

Ferguson Transformers 

9( 

Hewlett Packard 

27, 2< 

Jaycar 4, 5, 56, 

57, 86, 87 

JWD Electronics 

Ilf 

Kalextronics 

107 

Melbourne Machinery Co 

67 

Nexus Electronics 


Philips 44, 45, In Colour Sectioi 

RCS Radio 

Ilf 

Radio Despatch 

4( 

Radio 2WS 

3! 

David Reid Electronics 

ii: 

Stotts 

6! 

Summit Electronics 

9) 

Sheridan Electronics 

10 

Scientific Devices 

11. 

Siemens Ind In Colour Sectio 

Truscott Electronics 

3 

Teac 

OB 

Union Carbide 

3 

Wireless Institute 

11 


120 
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NEW PROGRESS TO WARDS THE CONQUES T OF CANCER 


Finds and 
identifies 
all the 
wonders 
of the 
night sky 


ON SALE 
AT YOUR 
NEWS¬ 
AGENT 














The Denon DX8 


Music to your ears. 


The Denon DX8 is a tape designed for music. The 
dynamic range is 80dB at 1 kHz. Its frequency response is 
both wide and flat over an extraordinary frequency range 
(-20dBto0dB). Its feeling is'live'. 

The DX8 has both the advantage of high position - 
and metal position tapes. And meets the requirements of 
the digital age. Just what you'd expect from the world's first 
high position metal-alloy cassette tape. 

The Specifics . 

A new, high technology dispersion technique coats 
DX8 with an equally new ultra-fine grain high-energy 
magnetic medium. Residual magnetic flux density is 2500 
gauss. Coercive force is 680 Oe. The MOL, across the whole 
frequency spectrum, is raised between 1 and2dB. 

The saturated output level for high frequencies 
(10kHz+) is up 3dB. And because of those same materials 
and techniques, noise level is held to the imperceptible. 


Even the cassette casing of the DX8 is exceptional ir 
its design. The high precision cassette shell half mechanism 
minimizes phase difference and output variation. We said it 
was revolutionary. And we think that once you try it, you'll 
never go back to other cassettes. 


Dynamic Range and Frequency Response 


Free sample offer. 

* The best way to judge the Denon DX8 is to hear it 

for yourself. So we're offering the first 100 people to send off 
this coupon, a free DX8C60 sampler cassette, of selected 
Denon digital recordings direct from the masters, recorded 
in real time. 

Fill in your name and address and post this 
coupon to Denon DX8 Sample Offer, 115 Whiteman Street, 
South Melbourne, 3205. 



DENON I 

BW 301/DEN 


































































